Attachment A
Stream Flow Determinations and Monitoring

e Flow Frequency Memorandum
e Contingency Plan Memorandum

e Flow Contingency Plan



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY - WATER DIVISION
3019 Peters Creek Road Roanoke, Virginia 24019

SUBJECT:  Flow Frequency Determination
Nanochemonics Holdings LLC (VA0000281) — Reissuance

TO: Permit File
FROM: Becky L. France, Environmental Engineer Senior w
DATE: February 25, 2008

Nanochemonics discharges to Peak Creek in Pulaski, Virginia. Flow frequencies are required at this site
to develop the VPDES permit.

The current VPDES permit for this facility contains a special condition which requires daily stream flow
measuring on Peak Creek. The special condition includes a Contingency Plan which is applied when
stream flows in Peak Creek fall below 1.5 MGD.

Without the special condition and Contingency Plan, the stream flows for Peak Creek would be 0.0 cfs.
The reason for this stream flow is because the Town of Pulaski WTP and Nanochemonics withdrawal are
both upstream of the Nanochemonics outfall. The two withdrawals, when combined, could use all of the
available flow in the stream during low flow conditions. The Contingency Plan outlines steps
Nanochemonics will take to ensure their instream waste concentration does not exceed 45 percent.
Therefore, the flow frequencies for the receiving stream are directly linked to the Contingency Plan and
are driven by the Plan.



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office

3019 Peters Creek Road Roanoke. VA 24019

SUBJECT: Review of Implementation of Instream Flow Contingency Plan for Nanochemonics Holdings, LLC
Revocation and Reissuance of VPDES Permit No. VA0000281

TO: Permit File
FROM: Becky L. France. Environmental Engineer Senior"'&y
DATE: February 25. 2008

An Instream Flow Contingency Plan was approved by DEQ on June 21, 1996. This plan, in conjunction with
instream monitoring, was required by the permit to maintain a stream flow of 1.5 MGD or an Instream Wastewater
Concentration (IWC) of less than percent. The plan is to be activated whenever the stream flow drops below 1.5
MGD.

Prior to Nanochemonics® intake, the flow in Peak Creek is controlled by Gateweod Reservoir, Hogan Reservoir,
and the Town of Pulaski Water Treatment Plant. None of these operations are legally obligated to maintain a
minimum flow in Peak Creek and both have the capability of removing all the available water. The Town of
Pulaski’s water supply includes Gatewood Reservoir, Peak Creek, and Hogan Reservoir. There is no binding
agreement between the Town of Pulaski and Nanochemonics which specifies a minimum flow by. or between the
Corps of Engineers and Magnox which specifies a minimum release. However. Nanochemonics has been working
with the Town of Pulaski on an informal basis to initiate releases from the dams when conditions result in
Nanochemonics activating the Contingency Plan.

The Contingency Plan is a commitment to limit Nanochemonics® withdrawals during low flow periods. In times of
low flow Nanochemonics can purchase water from Pulaski County Public Service Authority. The Authority’s
water source is the New River. The Contingency Plan outlines steps which Nanochemonics will initiate in the
event that stream flow drops below 1.5 MGD at their gauge. The permit specifies that the plan be activated, as
needed, after March 1, 1997.

The contingency plan consists of three steps to reduce potential toxicity:
. Adjust use of Nanochemonics water intake.

. Reduce the discharge through outfall 001 by diverting flow to Pond No. 4 for temporary holding.
. Reduce the generation of process wastewater.

L 1) =

A narrative description of contingency plan activation steps taken during the permit term is attached.

The flow is measured by a submerged probe flow meter (ISCO Model 4220) with a strip chart recorder for
continuous flow recording. The probe is located in a small shallow concrete structure which is attached to the
creek bed. The flow meter is calibrated periodically. A table is attached of the stream flow readings for August of
2004 through November of 2007. The plan was implemented on seven occasions during this period. The stream
flow has been maintained above an average monthly flow of 1.5 MGD during this monitoring period.



Review of Instream Flow Contingency Plan
Nanochemonics Pulaski Inc. (VA0000281)
Page 2 of 2

Summary of Instream Monitoring Problems and Contingency Plan Action:
September 2005 — December 2007

September 2005 — Peak creek flow fell below 1.5 MGD on September 28 and 29, 2005. Town of Pulaski was
notified each day to increase discharge from Gatewood Dam. Nanochemonics switched pumps from manual to
automatic to reduce impact. However, Nanochemonics was in the middle of toxicity testing and could not make any
drastic changes. Town finally notified Nanochemonics the flow was increased on September 29, 2005,

October 2005 — Peak Creek flow fell below 1.5 MGD on October 5 2005. and October 20 thru 22, 2005, and
October 26 thru 28, 2005. The Town of Pulaski was notified to increase discharge from Gatewood Dam.
Nanochemonics had no discharge on October 5, 2005 and part of October 6, 2003, due to dredging #4 Pond. Each
other time Nanochemonics switched pumps from manual to automatic to reduce impact. However, Nanochemonics
was in the middle of toxicity testing and could not make any drastic changes during the October 26 through 28,
2005, time frame. Town finally notified Nanochemonics the flow was increase. Town personnel thought the
minimum requirement was 1.0 MGD.

November 2005 — Peak Creek fell below 1.5 MGD on November 4 thru 6, 2005. This was a weekend and the
Town of Pulaski was notified to increase discharge from Gatewood Dam. This action corrected the following
Monday and has not been problem since.

August 2006 — Peak Creek flow fell below 1.5 MGD minimum on August 29, 2006. The Town of Pulaski was
notified and they increased the flow from Gatewood Dam. The creek flow returned to normal and operations
continued.

May 2007 -- Peak Creek flow fell below 1.5 MGD on May 22, 2007. The intake flow to the plant was cut back until
flow was normal.

September 3067 — The minimum flow of 1.4 MGD is an instantaneous value collected during the day because of a
chart jam where the actual values could not be determined. This value was treated as estimated and was not used as
a criteria for falling below the 1.5 MGD limit.

November 2007 — During November there were 8 days that Peak Creek flow dropped below 1.500 MGD. The IWC
daily and monthly percentages were maintained below the 435 percent limit during each of these events. The standard
operating procedure for maintaining flow in Peak Creek by reducing or terminating water withdrawal and/or by
notification to the Town of Pulaski of the situation when not sufficient, was followed. On November 14 to 20 the
flow was less than 1.5 MGD and Nanochemonics call the Town of Pulaski. Collectively it was decided to take a
more proactive approach in helping to maintain the 1.500 MGD stream flow. Consequently, Nanochemonics
entered into a verbal agreement whereby they established a plan to correct any low flow incidents in a more timely
fashion. The agreement was that the Creek flow will be reported by e-mail to Chase Duncan and J. Goad, both from
the Town of Pulaski, each day during the week so prior notification to Peak Creek water flow status would be
available and corrective action taken. Also, the Nanochemonics shift supervisors have been instructed to call the
Town of Pulaski if there is a low event during the weekend.



Review of Instream Contingency Plan
Nanochemonics Holdings LLC (VA0000281)

Instream Monitoring Data

IWC (%) (45 max) Peak Stream Flow 1.5 MGD min
Date Daily Max Mo. Ave Mo. Ave mgd Minimum mgd
Aug-04 29.411 1145 4.195 2.038
Sep-04 18.906 10.92 8.669 2.248
Oct-04 10.624 5.88 7.746 4434
Nov-04 32.620 6.77 10.144 1.166
Dec-04 4.086 315 16.173 0.3
Jan-05 14.612 7.04 10.341 3.652
[~ Feb-05 9526 3.46 11.557 7.96
Mar-05 8.748 4.03 17.141 §.531
Apr-Ua 0.182 4397 13.762 8.91y9
[~ May-05 To.273 6.01 .00d 3.7
Jun-Us £2.911 T1.64 I 808 £.933
[ Jul05 23719 11.83 5.036 7.008
Aug-U5 26 151 15.66 3528 TO14
Sep-05 2166 AT 11 2752 T.085
Uct05 3777 T5.37 TB7Y T.278
Nov-US ab.bUY 10.07 2.194 1.323
Dec-05 19.481 13.37 3.091 2.102
Jan-06 17.737 9.92 4958 2.224
Feb-06 17.881 13.23 2975 2.370
Mar-06 21.732 17.16 2.323 1.95
Apr-06 22.549 11.18 6.132 1.911
May-06 16.615 733 578 2.677
Jun-06 15615 12.01 3.516 2.091
Jul-06 24.307 13.15 2.909 1.784
Aug-06 26.225 15.32 2.203 1.434
Sep-06 22 459 13.76 2.581 1.934
Oct-06 16.411 763 4.682 2.102
Nov-06 8.498 3.89 7.211 2729
Dec-06 18.936 6.89 4788 1.535
Jan-07 3.72 243 11.831 6.57
Feb-07 11.632 5.27 5.041 2.0
Mar-07 7.146 3.1 12.899 4.376
Apr-07 7.086 3.79 13.986 6.014
May-07 23.809 11.62 4,599 1.47
Jul-07 25632 18.73 2.061 1.627
Aug-07 31,70 21.49 1.988 1.204
Sep-07 31.69 18.57 2418 14
Nov-07 35.7 25.59 1.711 1.179

IWC = Instream Waste Concentration = =  Contingency Plan Activated



MAGNOX-PULASKI INCORPORATED
CONTINGENCY PLAN AND
STANDARD OPERATING PROCEDURE FOR
MAINTAINING FLOW IN PEAK CREEK

Backaround

VPDES Permit No. VA000281, issued to Magnox-Pulaski Incorporated on June
28,1994, incorporates a special condition in Section |.C.4 that requires monitoring of Peak
Creek flow, reporting average and maximum stream flow and instream waste concentration
(IWC). This permit also includes a requirement for the development and implementation
of a contingency plan to reduce the potential for instream impact if Peak Creek flow
between the Magnox intake and the Magnox Outfall 001 discharge point falls below 1.5
million gallons per day (MGD).

The following plan describes the standard operating procedures (SOPs) that will
be implemented by Magnox to reduce the potential for instream impact if the stream flow
falls beiow 1.5 MGD. This plan includes the implementation of a phased approach to
minimize impacts on the facility production while maintaining water quality in Peak Creek.
The initial phases of this plan include measures designed to maintain instream flows at 1.5
MGD or greater, while the subsequent phases are designed to maintain an instream waste
concentration of less than 45 percent effluent. This contingency plan may be revised with
the approval of the Virginia Department of Environmental Quality (DEQ) upon completion
of the toxicity reduction evaluation. Specifically, the minimum flow in Peak Creek that
triggers implementation of this SOP may be reduced based on updated effluent toxicity
data.

Stream Flow Measurement Procedures

The flow of Peak Creek is monitored on a daily basis in accordance with VPDES
permit requirements (Part |.C.4.a) and as per the plan submitted to and approved by the
Virginia Department of Environmental Quality. A pressure transducer is used to measure
the water level in Peak Creek; the transducer output (level) is converted to stream flow rate
based on actual data collected and programmszd into the ISCO flow monitor (recorder).
The ISCO flow meter is programed to print the daily totalized flow as well as minimum,
maximum and average daily flow rates. The daily flow is recorded and the maximum daily
flow rate for the month and the average flow rate for the month are reported on the monthly
discharge monitoring report (DMR) reports as required by the VPDES permit.

Conditions for Implementation

When the daily flow is observed to be less than 1.5 MGD, the provisions of this plan
will be implemented. A copy of the Standard Operating Procedure for implementing this
plan is provided as Attachment A. It is anticipated that the procedures will be followed in
the order presented, but Magnox reserves the right to implement the phased approach in
any order.




MAGNOX-PULASKI INCORPORATED
CONTINGENCY PLAN (Continued)

Phase 1 - Notification

When the stream flow rate is observed to be less than 1.5 MGD, the plant manager
(Carmine DiNitto) will be notified immediately. If the plant manager is unavailable the
QA/QC Manager (Rendall Butler) will be nctified. The plant manger or QA/QC Manager
shall in turn notify the Town of Pulaski andfor the Pulaski County Public Service Authority
that the contingency plan has been implemented to ensure that sufficient quantities of
water are available to purchase. DEQ shall be notified that the contingency plan has been
implemented with the monthly DMR as specified in the VPDES permit.

Phase 2 - Adiust Use of Magnox Water Intake

The first step to maintain the flow of Peak Creek at or above 1.5 MGD is to reduce
or terminate water withdrawal from Peak Creek. The plant manager or his designee will
notify the Magnox staff to reduce the flow rate of water withdrawn from Peak Creek to
maintain 1.5 MGD at the flow monitoring site. If needed to maintain instream flows, water
withdrawal by Magnox will be eliminated. Additional process water will be purchased from
the Town of Pulaski or from the Pulaski County Public Service Authority. Daily flow
measurements will continue throughout this period. When stream flow rate reaches or
axceeds 1.7 MGD, water withdrawals may be reinitiated. Withdrawals will be restricted as
necessary to ensure that the stream flow rate is maintained at greater than 1.5 MGD. If,
after implementation of the Phase 2 withdrawal termination, stream flows are still less than
1.5 MGD, Phase 3 procedures will be implemented.

Phase 3 - Reduce the Discharge Through Outfall 001

The Magnox wastewater treatment system includes a series of four sedimentation
basins, three of which are used for wastewater processing at any one time. The fourth
basin will be used as a temporary holding basin or as an emergency containment basin
in the event of treatment process failure or tank release. When termination of water
withdrawals by Magnox doe~ not maintain the stream flow rate at 1.5 MGD, effluent
discharge by Magnox will be reduced by directing a portion of the wastewater effluent from
the first basin (Pond 3) to the temporary holding basin (Pond 4). .

The settling pond system through which the effluent flows prior to discharge can be
used to divert and hold up to approximately 900,000 gallons effluent. By not discharging
the entire effluent the IWC is reduced and potential water quality effects are reduced. The
ponds will be used to maintain the IWC below 45 percent. Instream waste caoncentration
is calculated as follows:

Effluent Flow (MGD)
Effluent Flow (MGD) + Stream Flow (MGD)




/ MAGNOX-PULASK] INCORPORATED )
CONTINGENCY PLAN (Continued)

The allowable effluent flow to maintain g IWC of 45 percent as a function of stream
flow rate is calculated by the following equation:

0.45 x Stream Flow (MGD)
(1 - 0.45)

Implementation of the wastewater diversion and effluent discharge reduction procedure
could provide several diversion and final discharge options including:

1. A ten percent reduction in effluent flow for ten days;

2. A twenty percent reduction in effluent flow for five days;
3. A fifty percent reduction in effluent flow for two days; or
4, Any other reduction desired.

Effluent and stream daily flow measurements will continue throughout this period,
When stream flow rate exceeds 1.7 MGD, normal effluent discharges will resume. The
wastewater held in the temporary holding basin will be slowly released into Pond 3 (the
first basin) for completion of treatment and discharge. As stream flows increase, Phase
2 measures may be terminated as described previously. If, after implementation of the
Phase 3 discharge reduction, stream flows are still less than 1.5 MGD, Phase 4
procedures will be implemented.

Phase 4 - Reduce the Generation of Process Wastewater

If Phase 3 procedures do not maintain an instream waste concentration of 45
percent or less, process wastewater generation will be reduced to the extent practicable.
The processes that generate significant amounts of concentrated wastewater will be
scaled back or eliminated first. Next, processes that consume large quantities of water will
be scaled back. The instream waste concentration will be recalculated upon
implementation of each effluent flow reduction measure using the formulas depicted in the
previous section.

As a last resort production processes that generate wastewater will be discontinued
until the stream flow rate increases to levels that will maintain an instream waste
concentration of 45 percent or less.

Stream flow measurement will continue throughout this period. As the stream flow rate
increases, Phase 4 through 2 measures will be terminated in reverse order.

ANPLAN-1.5

(7%



ATTACHMENT A
STANDARD OPERATING PROCEDURE FOR
MAINTAINING FLOW IN PEAK CREEK

Phase 1 - Notification

Notify the Plant Manager.

Phase 2 - Adjust Use of Maanox Water Intake

Reduce or terminate water withdrawal from Peak Creek
Purchase additional water from Town/County to supplement
Continue to monitor stream flow

Return to normal withdrawals when measured stream flow = 1.7 MGD
If flow < 1.5 MGD upon termination of withdrawal proceed to Phase 3

Phase 3 - Reduce the Discharge Through Qutfall 001

Reduce the effluent flow from 001 by diverting effluent flow from Pond 3 to
Pond 4 (temporary holding basin),

Continue to monitor stream flow

Return to normal discharge when measured stream flow > 1.7 MGD;
gradually reintroduce wastewater stored in Pond 4 for treatment

If stream flow continues to increase Magnox withdrawals can be reinitiated
as long as measured stream flow > 1.7 MGD

If flow < 1.5 MGD upon reduction in discharge proceed to Phase 4

Phase 4 - Reduce the Generation of Process Wastewater

Initial Issue

Reduce effluent flow by reducing production and wastewater generation
processes to ensure instream waste concentration <45 percent

Continue to monitor stream flow

Resume normal production when measured stream flow exceeds 1.5 MGD

Date: June 17, 1996




Attachment B

Maps and Diagrams
e Flow Diagram

e Site Map

e Topographic Map



AR

O

Rs
Witl
“

s JEEE

» .-‘-;.[.I\'Wr : A [_ =

A

. 22 S
‘#ﬁ_-: 7 Water Tank




sjonpoud apixe

uos Bunnpoud pue papaau Jisned aind JO SwWnjoA
Bumnpays sioieas ¥ | N 84l olul pepises mou S )|
yes

yBiy Buneass peziEANEU SBM SIY| DHSNED BISEM
Buronpoid (%0.-03) ueid ¥ st 1onpoid jsebue

uBwWieas) SiSEM UO Peoj
PRONDR § PEH EERNS POR INgNG Upe UOGEIWEINGU UBY] JBUIE WESS oy Buonpau Ageuey) Jueuoo yes ybiy jo sounos
JNSNET BSNEU Ol PAYEIEY| SI0pDEeal W N ol weg Budid anisa s euny onig e Upueoyubis peonpas sem uoonpoud ajjeaubepy

({Bae) owp 0G5 — Owp 05S) peo) uawleal
aysem aly) Buronpay Agassy) uesaud O} L66L
woyy Bunnpa) useq sey uogonpaxd jued |le1eAD

)@ sezis uojeq ‘Buiysem ssaud &1 suoleuea Buisseoosd |eseush ‘sanULOUOD

uou ‘Buiysem ajgnop) suoippuod Bugesedo [ewuou w seoussayp sfiins
‘dnuesi ‘JejUIRI Ul SUOHBUEA O) 8NP SNOBUBHBOSILU Ul pRleWISe S1 oueieg ¢
|E0KA BJ SR JOIBM BISEM, 7 (%08) @xel) s21ep AD
AON uBnailji 100z aies uoionpoad uo paseg ‘|
SEON (%0} 2yE| J2lep) ¥o21D) Head
MLOd yuey
e szem Bujjood xy /m
Jsjem aokoas pasnupn
nes Yy dn uea|n|
aow 1zoo Ny
uawyeas) aysepl”
—_— - wdb 5| b
_ snoauejeasi|
M z i £
| (#)snuey aBesois vooley ool
- peul paur i
Jal
¥ R AOW vi0°0
ﬁ “ (owvw)
+8Z000OVA ‘ON Huliag i 106 1ieM ULOIS 4 Dot $9001d s ew
wdb gig b ¥
WIIHO Mv3d 100 TIV4LNO uoobe uoofe]
peur peuy
COn¥510 (weyd yo) ssed0ig
wdb gy} uopdiosqy J1eqod
uopesodeag | e _ mmm e —— !
] 1]
] ]
lypuE 03 spy a | i §80304d [
a paury wdb g/ ! ap|xQ uos| snsubepy m
1 3
aul| makoas
JNSNED WSEM
srojoRal YN
PR, e T R
JjsNed

1002
800Z/0E/L FONVIVE MOTd ¥3LVA TIVHIA0



Gioeeg g rine-Toe{ovs) DOOYE VDM, TAESOYE .
N e uoR 3581 MOEAG :v.x dVvi HLIS o0 | —Fg—pewsein LIRS Ky HLIOS Lk %&
3NSS] NOLLYOMddY LiKaad TEHEIE-ON 9 | — 55 ——sump.q .’
* 30SS| "ddv SONVASSEY 1Wigd| 2 , SELOMOGH] EABUADIMG-SS0M G LB %
N —‘ 3nss| .uﬂ FONYNSSEY LINEEd] 171 TseldNey STANOWIHDON YN | —mEmr— »eos | —fry—peubmeq Eﬁ(&ﬂj HEATO 3
oN eanbyd| ol day Imunselad IHEI]

“g9lEll. v Q3indwen

Lanzdns rulLariy WMLy 5
ESYED B 0L @EdY KGE IAVH SVOREO oN

WILYA oL
Ay SONMS B0 STOW WOUDNODM 0K T

unovd LY LNESSEd STOM WOWIarm oN 2

SYIWY SOy
v (G008 W0 @AY LON Svawe T -y

i)
0




Attachment C

Site Inspection Reports and
Process Description Summary



MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Road Roanoke, VA 24019

SUBJECT: Pretreatment Inspection for Sulfates from Nanochemonics

TO: Steve Dietrich
FROM: Kip Foster, Lewis Pillis, Lynn Wise and Becky France
DATE: February 28, 2007

On February 27, 2007, staff listed above met with Rhendal Butler, and Carmine
DiNitto, of Nanochemonics Holdings, LLC, Robbie Graham, Peppers Ferry Technical
Services Manager, and Terry Nester, Engineering Assistant, Town of Pulaski, to
conduct a pretreatment inspection and discuss options for reducing the sulfate being
discharged from the facility.

Lynn opened the meeting by discussing the pretreatment inspection process. Kip
explained that the DEQ staff were present to learn as much about the process as
possible and discuss options for reducing the sulfate discharges from the plant.
Carmine explained the ideas he had about developing more dilution in the receiving
stream so they could shift some of the pollutant load to the stream and away from the
treatment plant at Peppers Ferry and still meet a toxicity limit in their VPDES permit.
Kip explained that as an environmental agency it would be difficult for us to support
discharging more toxic pollutants into the environment and asked if there were other
opportunities we could support. After further discussion we agreed that there will
probably be several solutions to the problem and if those solutions could be explained
in economic development terms, i.e. new products from captured wastes, then we
would have a greater potential for finding funding for any capital expenditures to install
the technology. Lynn, Rhendal and Robbie proceeded with the pretreatment inspection
while those remaining discussed several possible solutions.

1. The concentrated sulfate flow from the facility has been reduced from 75 gal/min to
15 gal/min. The evaporator design and cost developed 10 years ago was for a 100
gal/min unit so Carmine was going to go back and investigate the costs/design of a
smaller pretreatment unit. Trace metals must be removed from the waste stream if
recovered sodium sulfate is to be marketed. Lewis suggested that the sulfate stream
could be concentrated using reverse osmosis [RO] so that a smaller pretreatment unit
would be needed. Purified water would be a by-product of the RO process.

2. We discussed further reduction of flow by continuing to discharge some of the 15
gal/min concentrated sulfate flow to the Town of Pulaski sewer system (if it could be

based on overall concentration (loading?) from the Town) and treating the remaining
portion with a small evaporator system.



Pretreatment Inspection for Sulfates
Nanochemonics

February 28, 2007

Page 2 of 2

3. Carmine discussed the possibility of substituting magnesium hydroxide for sodium
hydroxide in the process to potentially reduce the corrosive effects and toxicity of the
effluent. He also stated that this has economic advantages in their manufacturing
process. Some reductions in sodium loading may also be achieved by evaluating
additional recycling options.

4. Lewis mentioned technology where metallic particles are removed from the waste
stream using magnets. The company, Descal-A-Matic, www.descal-a-matic.com, is
based in Norfolk and supplies units to treat boiler water. Carmine discussed another
process using a magnetic grid in some detail and if we could demonstrate this process
on the company’s own wastewater it may be an avenue for selling their product as a
waste treatment aid.

5. Carmine also mentioned the use of iron oxide nanoparticles as a possible treatment
additive for the removal of phosphorus in sewage treatment systems. There is an
emerging need for this product with all the treatment plant improvements being
constructed to meet the Chesapeake Bay nutrient removal requirements.

We agreed to meet at a future date to share our findings and prepare a plan or a series
of solutions for consideration by the management of all parties. Carmine noted he had
to discuss these issues with his management before proceeding but would get back in
touch with us. It was clear that the management team on site at Nanochemonics wears
multiple hats and will find it difficult to research these issues while keeping the current
plant operational. Any research and development assistance to further evaluate these
options would be a good start toward a solution to the problem. We concluded the
inspection with a tour of the plant.



Message

France,Becky

From: Pillis,Lewis

Sent:  Thursday, March 01, 2007 10:34 AM
To: France,Becky; Foster Kip; Wise, Lynn
Subject: FW: Nanochemonics toxicity

Please see DD response
Sincerely:

Lewis J. Pillis, P.E.

VA DEQ

540-562-6789  fax - 540-562-6860
http://www.deq.virginia.gov

----- Original Message-----

From: DeBiasi,Deborah

Sent: Wednesday, February 28, 2007 5:04 PM
To: Pillis,Lewis

Subject: RE: Nanochemonics toxicity

Page 1 of 1

There isn't any decent data on Ecotox on these chemicals/organisms. Have them test it with

bioassays, both organisms before allowing a change.

-----Original Message-----

From: Pillis,Lewis

Sent: Wednesday, February 28, 2007 4:15 PM
To: DeBiasi,Deborah

Cc: France,Becky; Foster Kip; Wise,Lynn
Subject: Nanochemonics toxicity

The facility formerly known as “Magnox" was visited by WCRO. Sulfate is being added as a local limit at

Peppers Ferry, so Mr. Dinitto wants to discharge again.

Mr. Dinitto believes that substituing MgOH for NaOH will have a WET benefit. We would like some
assistance confirming/denying our suspicion that magnesium sulfate will be just about as toxic as sodium

sulfate. This is a high profile issue with Legislative interest.

Sincerely:

Lewis J. Pillis, P.E.

VA DEQ

540-562-6789  fax - 540-562-6860
http://www.deq.virginia.gov

3/7/2008



Page 1 of 1

France,Becky

From: France Becky

Sent:  Wednesday, February 28, 2007 10:56 AM
To: Pillis,Lewis; Foster Kip; Wise,Lynn
Subject: RE: site visit smmary.

Yes, | think he mentioned iron oxide nanoparticles to remove phosphorus. | have added recycling and
product mix changes.

-----Original Message-----

From: Pillis,Lewis

Sent: Wednesday, February 28, 2007 10:39 AM
To: Foster,Kip; Wise,Lynn; France,Becky
Subject: RE: site visit smmary.

| added some info, please make sure all of you agree with the changes, esp where | thought
Carmine said nanoparticles could be used for phosphorus removal.

Sincerely:

Lewis J. Pillis, P.E.

VA DEQ

540-562-6789  fax - 540-362-6860
http://www.deq.virginia.gov

-----Original Message-----

From: Foster,Kip

Sent: Wednesday, February 28, 2007 9:44 AM
To: Wise,Lynn; France,Becky; Pillis,Lewis
Subject: site visit smmary.

Here is a draft of the site visit memo. You can find it at wpermits/ vpdes & vpa
permits/Nanochemonics. If we can edit one copy and keep it here that would be great. |
need some help with last names and feel free to add action items or edit any if you want.
Steve needs a short summary to share with Congressmen Boucher's office. Thanks

3/7/2008



‘ VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
INDUSTRIAL USER INSPECTION REPORT

A. General Information

|7INSF’ECTION DATE:; February 27, 2007 TIME: 10:00 a.m.

INSPECTION PURPOSE: Routine — S|U

INDUSTRY NAME: NanoChemonics Holdings, Inc. PERMIT #: | PS0103

SITE LOCATION: 1 Magnox Dr., Pulaski, VA 24301

CORRESPONDENCE ADDRESS: | Same

RECEIVING POTW: Pepper’s Ferry Regional Wastewater Treatment Authority — VA0062685

PARTICIPANTS: NAME/TITLE: PHONE #:

DEQ INSPECTOR: Lynn V. Wise, Pretreatment Coordinator, WCRO (540) 562-6787

SIU CONTACT: Rhendall Butler, Environmental/Quality Manager (540) 980-3500

POTW REPRESENTATIVE: | Robert L. Graham, Technical Services Manager, PFRWTA (540) 639-3947
Terry Nester, Engineering Assistant, Town of Pulaski (540) 994-8616

OTHER: Kip Foster, Lewis Pillis, Becky France - DEQ/WCRO (540) 562-6700

IS THE SIU SUBJECT TO CATEGORICAL PRETREATMENT STANDARDS? YES X | NO

IF YES, LIST CATEGORIES AND APPLICABLE LIMITS: N/A PSES PSNS

TYPE OF OPERATION OR PRODUCTS AND APPLICABLE SIC CODES:

Manufacturer of iron oxide pigments/nanoparticles SIC Code: 2816 (Inorganic Pigments) NAICS Code: 325131
(Inorganic Dye and Pigment Manufacturing)

# OF EMPLOYEES PER SHIFT: 41* bl oMo aRo

HOURS OF OPERATION: 41 total employees, 3 shifts/day, 5 days/week sometimes more dependent on work

TOTAL DAILY FLOW OF INDUSTRIAL WASTE: 21,600* GPD MAX 21,600* GPD AVG

TOTAL DAILY FLOW OF SANITARY WASTE: 820 GPD MAX 820 GPD AVG

SOURCE OF FLOW INFORMATION:  *Pumps regulating industrial flow are set to discharge 15 gpm in order to
provide a consistent flow rate to the POTW. The sanitary flow is estimated
using 20 gal/person/day.
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ARE THE SANITARY AND INDUSTRIAL WASTEWATER STREAMS COMBINED? X ‘ YES NO
PRIOR TO WASTEWATER TREATMENT? YES X | NO
PRIOR TO CONNECTING TO THE POTW SANITARY SEWER? X | YES NO

Flows are combined at the Town of Pulaski manhole, after the industrial sampling point (outfall 005)

B. Facility Diagram
See attachments.

C. Industrial Processes and Pretreatment

1. DESCRIBE THE BASIC INDUSTRIAL PROCESS AND ANY CONSTITUENT UNIT OPERATIONS. INCLUDE
AUXILIARY OR UTILITY PROCESSES, SUCH AS BOILER OR COOLING TOWER BLOWDOWN AND HEATING
OR COOLING STREAMS WHICH DISCHARGE TO THE POTW. SKETCH OR ATTACH A BLOCK PROCESS
FLOW DIAGRAM, NOTING WHICH PROCESS STEPS GENERATE WASTEWATER.

2. INDICATE WHICH OF THESE WASTEWATER STREAMS RECEIVE SOME FORM OF PRETREATMENT.

The company manufactures synthetic iron oxide pigments, including transparent oxides, for the magnetic
recording industry and as a component of toners for copy machines and laser printers. Colored pigments
are produced for the cosmetic industry and for paints. Transparent oxides account for about 5% of the
current product, but the percentage changes based on need.

Soluble and metallic sources of iron are converted by aqueous and thermal processes into iron oxide
pigments. The process involves ferrous sulfate (copperas) purification, precipitation of ferrous hydroxide
from ferrous sulfate and/or powdered iron and sodium hydroxide, particle synthesis and growth, filtration
(dewatering), washing, and drying in the production of goethite/synthetic iron oxides. Particle characteristics
and surface modifications are controlled in reaction processes through temperature, chemical additions, etc.
to meet specific product and customer demands. The iron oxide material, some of which is processed by
cobalt absorption to further enhance surface characteristics, is then converted to magnetic iron oxide
through calcinations, densification, and blending. The product is then packaged for shipping.

High strength sodium sulfate wastewater generated from the filtration step noted above is flocculated and
allowed to settle in one of 2 plate clarifiers (one for yellow goethite and one for magnetite) with the effluent
discharged to a 40,000-gallon tank to the PFRWTA in accordance with the SIU permit. A large holding tank
(#431) has been installed for equalization and storage. Pumps regulating the discharge of the wastewater
have been set to continuously pump at a rate of 15 gpm in order to minimize any effects to the regional
system biomass.

In addition, contact cooling water, comprised of cracker cooling water (~6375 gpd), compressor cooling
water (~2750 gpd), and kiln cooling water (~3375 gpd) is generated in the magnetic iron oxide conversion
building and potentially contains fugitive dust and oil & grease. This cooling water is discharged to a
collection pit where some settling occurs and where any surface oils and grease are removed by an
absorbent boom. The company has installed two pumps and a piping system to recirculate the water back
through the cooling system.
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Other processes and industrial wastewater flows, including any leakage, spillage, and runoff from the
manufacturing operations, as well as boiler blowdown and any other utility wastestreams, are treated on-site.
Treatment is by pH adjustment, aeration, flocculation, and sedimentation in a series of ponds, and the
effluent in discharged to Peak Creek under a VPDES permit. Sludge is dewatered in an earthen drying bed.

DESCRIBE THE PRETREATMENT SYSTEM USED BY THE FACILITY. IF THE SYSTEM HAS MULTIPLE
PROCESS STEPS, PROVIDE A BLOCK DIAGRAM INDICATING THE TREATMENT STEPS AND THEIR
SEQUENCE.

Flocculant may be added to the filtrate from the filtration of hydrous iron oxide prior to entering one of two
mixing tanks (one for each of the two main product types). The wastewater then flows into one of two lamella
clarifiers. Settled floc is recovered and returned to the process, while supernatant from both clarifiers is
discharged into a 40,000-gallon equalization/storage tank. pH is adjusted using CO; or by adding material
from tank #431 prior to discharge.

IS THE PRETREATMENT FACILITY PROPERLY OPERATED AND MAINTAINED? (PERTINENT
CHARACTERISTICS TO CHECK MIGHT INCLUDE THE AVAILABILITY OF STANDBY POWER, ALARM
SYSTEMS, OPERATIONAL MANUALS, CALIBRATION OF CONTROL INSTRUMENTATION, AND DISPOSAL OF
SLUDGES AND ROUTING OF LIQUID RETURN FROM SLUDGE DEWATERING EQUIPMENT.)

No problems were noted at the time of the inspection and the facility has, generally, been in compliance with
the limitations in the current SIU permit. However, the PFRWTA Board recently adopted more stringent local
limits for Total Dissolved Solids (TDS) and sulfates. The current pretreatment facilities are not capable of
achieving compliance with these new limitations and additional treatment facilities will most likely be
necessary.

LIST POLLUTANTS AT THE PLANT, CATEGORIZED AS FOLLOWS:
POLLUTANTS THAT COME INTO DIRECT CONTACT WITH THE WATER THAT IS DISCHARGED TO THE POTW:

Iron hydroxide, trace metals from raw materials, NaSO,, oils & grease

POLLUTANTS THAT DO NOT COME INTO DIRECT CONTACT, BUT HAVE THE POTENTIAL TO ENTER
THROUGH SPILLS, MALFUNCTIONS, ETC.:

None identified.

DOES THE FACILITY HAVE ANY AIR POLLUTION CONTROL EQUIPMENT THAT X* | YES NO

GENERATES WASTEWATER?

There are four scrubbers on washwater filters, but the wastewater discharges to outfall 001 (VPDES permit)

IF YES, IS THIS WASTEWATER ACCOUNTED FOR IN THE PERMIT N/A ‘ YES NO
APPLICATION AND PERMIT?

IF YES, DESCRIBE THE FLOW RATE, COMPOSITION, AND THE DISCHARGE METHOD AND LOCATION: N/A
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7. IS THE FACILITY A RCRA HAZARDOUS WASTE GENERATOR (EITHER THROUGH X | YES NO
THE BASIC PROCESS OR RESIDUALS FROM TREATMENT PROCESSES)?

EPA ID #: VAD153226932 (small quantity conditional generator)

HAS THE INDUSTRY SUBMITTED THE REQUIRED HAZARDOUS WASTE YES NO
NOTIFICATION TO THE POTW OF THE DISCHARGE OF ANY WASTE THAT, IF
OTHERWISE DISPOSED OF, WOULD BE A HAZARDOUS WASTE? N/A

DATE OF THE LETTER: N/A

DESCRIBE THE HAZARDOUS WASTE STORAGE AND DISPOSAL PROCEDURES TO INCLUDE RESIDUALS
FROM THE PRETREATMENT SYSTEM. (HAULER & DISPOSAL LOCATION):

MATERIAL STORAGE TRANSPORTER* DISPOSAL SITE* COMMENTS
Sludge from drying Drying bed Hauled to New River NRRA - Solid Waste
bed Resource Authority Management Facility
(Cloyd's Mountain
Landfill)
Laboratory hazardous 55-gallon drums (can Environmental Giant Resource Treated at Sumter, SC
waste store up to 5; currently | Options, Inc. (last Recovery - Sumter, SC
<1 drum) removed 10/16/06)
Waste oil and grease 55-gallon drums at Holston Co. NA Recycled
maintenance shop
Other solid waste Dumpsters/roll-off Waste Management Landfilled (Pulaski Co.)

*Transporter/Disposal Site Addresses:

New River Resource Authority - P.O. Box 1246/7100 Cloyd's Mountain Road, Dublin, VA 24084; (540)674-1677
Environmental Options, Inc. - PO Box 879, Rocky Mount, VA 24151; (540) 483-3920

Giant Resource Recovery Sumter, Inc. — 755 Industrial Road, Sumter, SC 29150

Holston Companies — 2960 Griffith Rd., Winston-Salem, NC 27103;

D. Sampling

1. ALL THE REQUIRED GRAB OR COMPOSITE SAMPLES BE COLLECTED AT X | YES NO
THE DESIGNATED LOCATION(S)?

2. WHERE IS THE SAMPLE POINT(S) LOCATED? (IF POSSIBLE, NOTE ON THE WASTEWATER DISCHARGE
SCHEMATIC FOR SECTION A OF THIS CHECKLIST).

A sampling shed is located adjacent to the 40,000-gallon holding tank that houses the flow monitoring and
sampling instrumentation. All sampling is performed above ground. Grab samples may be taken directly
from a spigot on the sampler feed line. Composite samples are time proportional (sample taken every 15
minutes for 24 hours. The discharge point is known as “outfall 005",

3. DOES THE INDUSTRY PERFORM SAMPLING AND/OR ANALYSES X | YES NO
REQUIRED FOR SELF-MONITORING "IN-HOUSE"?

Analysis for all parameters except chromium is performed in-house. AA analysis is used for other metals
(zinc, nickel, sodium); sulfates, total solids, TSS, TDS, volatile solids, pH also performed. Scales and oven
thermometers calibrated at least annually. ProChem Analytical performs the chromium analysis.
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|
IF IJU CONDUCTS ANALYSIS, IS THE ANALYSIS PERFORMED IN X | YES | NO

ACCORDANCE WITH EPA SPECIFIED METHODS?

IS SAMPLING CONDUCTED ACCORDING TO EPA OR APPROVED X | YES NO
METHODOLOGIES? |

IF CONTRACT LABORATORY(S) IS USED, RECORD THE NAME AND BUSINESS ADDRESS:
ProChem Analytical Inc., 6040 North Fork, Elliston, VA 24087

IF USED FOR PERMIT COMPLIANCE, IS FLOW METER(S) CALIBRATED? X | YES NO

DATE OF LAST CALIBRATION: June 5, 2006; however, difficult to maintain calibration at the low level of
15 gpm

IF USED FOR PERMIT COMPLIANCE, IS PH METER(S) CALIBRATED AND N/A X | YES NO

DOCUMENTED?

Daily calibration records are kept.

Spill Prevention

DOES THE FACILITY HAVE A SLUG/SPILL PREVENTION OR CONTROL X |YES ‘ NO
PLAN?
DATE LAST UPDATED: 2006, as part of the facility’s SWPPP. A plan has not been required by
PFRWTA.
SINCE THE LAST INSPECTION, HAVE THERE BEEN ANY SPILLS? YES X NO
. ARE PROCESS CHEMICALS STORED IN CONTAINED AREAS? X* | YES | NO

*The facility has a SPCC plan that addresses use and storage of all materials on site. Spill control and
containment materials are available and the plant layout is such that any spillage or leakage is directed to the
treatment ponds through a trench system. Piles of raw materials are located outdoors. Caustic is received
by rail or truck and ferrous sulfate (copperas) is received by truck. There are outdoor storage sheds and
tanks. The acid area is bermed and there is a containment wall around the copperas area.

ARE THERE FLOOR DRAINS IN THE FACILITY? X* | YES NO

IF YES, DO THE FLOOR DRAINS DISCHARGE TO THE SANITARY SEWER OR STORM SEWER?

*No, all floor drains go to the trench/ditch system. The wastewater flows from the trench to the treatment
ponds and discharges through outfall 001 (VPDES Permit No. VA000281).
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IS THERE A POTENTIAL FOR SPILLED PROCESS CHEMICALS TO ENTER X* | YES NO
THE SANITARY SEWER SYSTEM?

*The only potential for spilled chemicals to enter the sanitary sewer system is through the laboratory.

OR STORM SEWER? X |YES NO

Any uncontained spills outside would go directly to Peak Creek; there is no storm water sewer system per
se. Three storm water outfalls are identified in the VPDES permit for the facility. A Storm Water Pollution
Prevention Plan is required.

ARE EMPLOYEES INFORMED OF THE NEED TO KEEP UNAUTHORIZED X |YES NO
CHEMICALS OUT OF THE SANITARY SEWER?

New employee training program and occasional training for all personnel. Records of training are maintained
on-site.

IF THE INDUSTRY IS SUBJECT TO THE ELECTROPLATING, ELECTRONICS OR YES NO
METAL FINISHING STANDARDS, AND HAS SUBMITTED A SOLVENT/TOXIC
ORGANIC MANAGEMENT PLAN; HAS THERE BEEN ANY CHANGE TO THE N/A
CONTENTS AND CONDITIONS OUTLINED BY THE PLAN?

. Pollution Prevention

WHO |S RESPONSIBLE FOR POLLUTION PREVENTION AT THE PLANT?

Rhendall Butler, Environmental/Quality Manager

DOES THE FACILITY HAVE AN ENVIRONMENTAL MANAGEMENT SYSTEM (EMS)? YES X | NO

DESCRIBE THE POLLUTION PREVENTION INITIATIVES IMPLEMENTED DURING THE PAST 2 YEARS
Implemented recycle of waste caustic to be reused in process.

WHAT KIND OF ASSISTANCE IS THE COMPANY INTERESTED IN RECEIVING REGARDING THE REDUCTION
OF WASTES IT GENERATES?

The facility is aware of the DEQ E2 program. Several DEQ employees were present during the pretreatment
inspection to provide pollution prevention assistance in anticipation of pending limitations on sulfates and
TDS. A memo outlining discussions about potential options is attached to this inspection report.

For reference, the DEQ Pollution Prevention Web Site address is being provided:
http://lwww.deq.virginia.gov/p2/
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. Records

ARE THE PERMITTEE'S RECORDS FOR SAMPLING AND ANALYSIS X | YES | NO
COMPLETE AND ACCURATE? ——

IS THE INDUSTRY ON A COMPLIANCE SCHEDULE FOR THE INSTALLATION OF YES X [ NO
ANY TECHNOLOGY REQUIRED TO MEET THE APPLICABLE PRETREATMENT
STANDARDS?

IF SO, NOTE THE PROGRESS OF THE INDUSTRY IN FOLLOWING THIS SCHEDULE: N/A

ARE RECORDS AVAILABLE FOR AT LEAST THREE (3) YEARS? X | YES NO

. Inspection Notes: Requirements/Recommendations/Comments:

On December 7, 2006, the PFRWTA Board adopted local limits for sulfates and Total Dissolved Solids (TDS.
These limits are to be applied initially as a loading by jurisdiction, then, after a nearly three year compliance
schedule, as uniform local limits applied to each industrial discharger. The concentration limits become
effective on October 21, 2009. The facility should immediately begin to investigate options for coming into
compliance with these new limitations. Attached to this report is a memo outlining discussions between
DEQ and the facility concerning potential options for achieving compliance.
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AUXILIARY/UTILITY FLOWS

AUXILIARY PROCESS

FREQUENCY OF
DISCHARGE

FLOW

ASSOCIATED DISCHARGE
CHEMICALS LOCATION

BOILER BLOWDOWN

COOLING TOWER
BLOWDOWN

AIR COMPRESSOR
COOLING WATER

AIR COMPRESSOR
SYSTEM CONDENSATE

DEMINERALIZER/
SOFTENER
REGENERATION
WASTEWATER

CONTACT COOLING
WATER

NON-CONTACT COOLING
WATER

HOUSEKEEPING/FLOOR
WASH WATER

N/A. Any auxiliary/utility flows are routed to the treatment ponds and are discharged though outfall 001 in

accordance with the facility’s VPDES Permit (VA0000281).
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MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office

3019 Peters Creek Road Roanoke. VA 24019

SUBIJECT: Generation of Wastewater from Magnetic Media Production Processes at Nanochemonics
Holdings LLC; Reissuance of VPDES Permit No. VA0000281

TO: Permit File

&)\
FROM: Becky L. France. Environmental Engineerw
DATE: November 22. 1998 (Revised 3/26/08)

According to the 2008 permit application, the raw materials may have trace contaminants of chromium, copper.
nickel. and zine. Incoming raw material, copperas (ferrous sulfate), originating from industrial waste products
(pickle liquor and titanium dioxide alloy) is dissolved in water and then purified via pH adjustment with iron
powder to facilitate precipitation of impurities. Following flocculation and filtration, the filtrate is collected and
recycled into the process. The solids are washed and stored inside in a bin located on a concrete pad and
transported periodically to the landfill.

The three basic processes used to produce magnetic oxides include: (1) MIO (Magnetic Iron Oxide) Process which
precipitates ferric hydroxide (yellow goethite) for calcination to magnetic ferric/ferrous oxides; (2) Cobalt
Adsorption (CA) which uses the precursor from MIO as a raw material and involves precipitation, surface
treatment, filtration, annealing, and blending, and; (3) the Magnetite Process, which is a similar process as MIO
with different reaction conditions (the calcination process is not used in this process).

The MIO Process involves seeding and growth stages to produce an intermediate product, geothite. The purified
copperas is reacted in water with sodium hydroxide. The ferrous hydroxide is oxidized in a reactor in air or oxygen
to prepare the particles of ferric hydroxide (goethite) which have a yellow pigmentation. These seeded particles are
then grown at temperatures below boiling using iron powder/caustic soda while being digested until the appropriate
size is obtained. Following the reaction growth stage, several products require doping treatment (HEIN Process)
with cobalt sulfate and zinc sulfate to increase the coercivity. Cobalt becomes insoluble above a pH of 8 S.U. The
filtrate from the doping process ranges from 6.8 to 7.5 S.U., so the process water from this operation contains
dissolved cobalt.

The resulting cake is then dried and granulated and deposited in bins for MO conversion (calcination and
densification). The dried geothite iron particles are next calcinated in one of 22 batch kiln rotary units to produce
magnetic ferric/ferrous oxides. The geothite is heated in a rotary Kiln to produce a transformed crystal called
hematite (alpha Fe;Os). The hematite is then reduced to magnetite (Fe;O,) (black) using carbon monoxide and
hydrogen gas. This magnetite is oxidized using air to maghemite (gamma-Fe,0s) (brown). Product from the
calcination process is transferred to the milling operation (densification). Dry mixing is conducted to reduce the
aggregate size and deaerate entrapped air. Following densification, the product is blended to improve
homogeneity. Blended packaged product is stored in the warehouse. All city water is used for the MO conversion
process. This water is used as noncontact cooling water for the coolers, kiln, air compressors, and mullers.
Recovered cooling water goes to a series of recovery tanks. Water from these tanks is recycled to be reused in the
filtration process. Water from the recovery tanks is stored in the Dorr water storage tank (approx. 65,000 gallons).
Overflow from this tank is currently not recovered, and the facility plans to install a new larger storage tank to
reduce water usage.
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The Cobalt Adsorption (CA) Process produces high grade video oxides. This process uses gamma-Fe;Os precursor
(maghemite) as the raw material. Cobalt sulfate, caustic soda. water, and ferrous sulfate are added to reactors to
form a cobalt ferrite. The solution is then filtered using recessed plate filter presses for washing. After filtration,
the product is reslurried in water, surface-treated, and pH adjusted in the surface treatment mixing tank. The
product is again filtered and dried in a belt dryer. After drying. the product is low-temperature annealed under a
blanket of inerting gas to prevent oxidation. The process is finished with densification and blending. Cobalt is
used to raise coercivity for certain products. High cobalt is not an issue from the CA plant due to the high pH of
the process water. Spent caustic soda from this process after filtration is stored for reuse in the process.

The Magnetite Process produces materials for copiers and laser printers. The stages of the process are: reaction,
filtration, reslurring, secondary filtration, drying, granulation, blending, and drying. The Magnetite process uses
caustic soda and ferrous sulfate to form a precipitation product. The process water, generated during filtration and
product drying stages, is routed through the onsite wastewater treatment system.



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office

3019 Peters Creek Road Roanoke. VA 24019

SUBJECT: Site Inspection Report for Magnox Pulaski Incorporated
Reissuance of VPDES Permit No, VA0000281

TO: Permit File

FROM: Becky L. France, Environmental Engineer Senior s
Ge: Samuel C. Hale, Environmental Inspector Supervisor
DATE: April 20, 2004

On January 14, 2004, I conducted a site visit of the wastewater works at Magnox Pulaski Incorporated. Mr.
Rhendal Butler, Environmental Quality Manager, was present at the inspection. Magnox produces synthetic iron
oxide pigments for use by the magnetic recording industry and as a component of toners for copy machines and
laser printers. Magnetic oxides are produced through three basic processes which include the Magnetic Iron Oxide
(MIO) Process, the Cobalt Adsorption (CA) process, and the Magnetite Process as described in the process
description memorandum dated November 22,1998. Certain product lines from the MIO process are surface
treated with copper sulfate and zinc sulfate in an intermediate process called the HIEN process. Also, the facility
can manufacture transparent metallic oxides.

Raw materials include the following main constituents: ferrous sulfate (copperas), caustic soda, powdered metallic
iron, and water. In addition, lesser amounts of cobalt sulfate, zinc sulfate, phosphoric acid, sulfuric acid, and
sodium chloride are used. The facility is currently in operation 5 days a week. Due to low process water flows, the
facility is currently not discharging on the weekend.

Wastewater Treatment

The wastewater treatment system consists of the following: flocculation, sedimentation, carbon dioxide
reacidification, and sludge drying.

Precipitation: The wastewater is no longer routinely pretreated with lime prior to the treatment plant. As the waste
stream enters the main treatment basin, the pH is adjusted with a lime slurry to between 10.8 S.U. to 11.4 S.U. to
insolubilize the metal ions present in the waste stream so that they may be removed by sedimentation in the ponds.
Also, a minimum effluent hardness of 95 mg/l is maintained by adding a small constant amount of baseline dosing
with lime.

Once the pH and hardness have been stabilized, anionic polymer (Selfloc 2140B) is delivered to the effluent ditch
downstream of the pH adjustment pit. After the flocculent is added to the wastewater stream, the wastewater is
gravity fed through an 18-inch ditch to a conerete basin covered with grating. At the time of the inspection, this
system seemed to be functioning properly.

Sedimentation: Wastewater exits via a ditch to No. 4 clay lined holding pond to separate precipitated solids (iron
oxides, iron hydroxides, calcium sulfate, and cobalt) from the wastewater. The wastewater flows in series through
the three or two remaining lagoons (No. 3 to No. 2 to No. 1) depending on whether a lagoon 1s being serviced. At
the time of the site visit. the water in Pond No. 4 was greenish-brown in color. Generally solids are cleaned out of
the lagoons when the floc covers approximately half the surface area. The wooden boards that had been stacked in



Site Inspection Report
Magnox Pulaski Inc.
April 20, 2004

Page 2 of 3

the entrance of the discharge flume into the next lagoon have been removed. The wastewater in Pond No. 3, 2, and
1 had a brownish tint. The effluent discharges from Pond No. 1 into Peak Creek through a v-notch weir with a
continuous monitoring device.

Carbon Dioxide Reacidification: Final pH is controlled by carbon dioxide addition prior to the final settling pond.
Wastewater leaving each of the four ponds is continuously monitored for pH. If the wastewater pH is below 6.0
S U in the channel between Pond No. 2 and Pond No. 1, soda ash can be added to raise the effluent pH. In order
to adjust the pH to within permit limits, carbon dioxide 1s added by a series of diffusers within the pipe that carries
the effluent from Pond No. 2 to No. 1. Carbon dioxide is supplied by a 30-ton storage tank, and four backup
cylinders located at the foot bridge across Peak Creek. Sulfuric acid is also available for emergencies.

A new filtration/clarification/drying plant was proposed in 1993 to replace the scttling ponds and drying beds. The
mechanical system, which includes a filtration plant, has been abandoned due to inadequate detention time to
adequately remove solids.

Sludge Drying: In order to address groundwater concerns, two of the three drying beds were taken out of service.
Solids are removed from the ponds to the remaining approved clay lined drying bed for dewatering. This
accumulated material is registered as Soilex®, a landfill cover material. Excess water percolates through an ash bed
into a drain tile field bed to expedite the evaporative drying process. Drainage from the bed discharges back to
Pond No. 4.

Magnox has an approved engineering plan for installation of a 10,000 sq. foot waste storage pad for temporary
storage of sludge from the drying bed. Due to fast sludge drying times, construction of this storage pad has not
been necessary. Dried sludge from Drying Bed No. 1 is periodically hauled to the local landfill, New River Solid
Waste Management Area in Pulaski or sold to an approved buyer in accordance with solid waste regulations.

Toxicity Problems

In 1997, the facility identified sodium sulfate as the primary cause of toxicity problems. The facility began
separating high sulfate process water from the clarifiers and filter presses and routing tc Peppers Ferry Regional
Wastewater Treatment Facility. Later, toxicity problems were associated with cobalt, solids carryover, and
contamination of copperas. Caustic soda for pH adjustment has been discontinued and lime used exclusively for
the precipitation process. Also, a small continuous dose of lime was added to the treatment process to increase the
hardness and optimize metal removal. The supplier of copperas was required to provide material only from the
original source.

Storm Water

The facility has a Storm Water Pollution Prevention Plan (SWPPP) on site. Waste solvents are stored in an area on
the east side of the facility and are located on a concrete structure with curbing to prevent any release. Ferrous
sulfate and sodium hydroxide are unloaded in areas exposed to storm water. Ferrous sulfate (copperas) from
industrial waste products (pickle liquor and titanium dioxide alloy) is unloaded onto a concrete pad. This material
is transferred to three-sided roofed concrete bins (also on the concrete pad) to be later purified and used as a raw
material for the production of magnetic oxides. The transfer and storage area 1s concrete with berm swales to
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contain all storm water that falls in this area. The concrete area is sloped to drain into a double-lined sump which
is pumped and redirected into the production process. In the event of pump failure, rainfall in the area could
overflow into the paved traffic area and sheet flow toward Peak Creek. In January 2002, facility personnel
discovered and repaired a break in a section of concrete down gradient to the copperas storage shed area which
may have allowed a discharge of contaminated storm water to Peak Creek. According to the SWPPP, the copperas

storage area is inspected twice per shift.

Sodium hydroxide is unloaded from the rail cars in an area exposed to precipitation. A sump is located under the
railroad track where the unloading takes place. If a spill oceurs in this area it would be captured by the sump and
directed to the plant wastewater treatment facility where the pH would be adjusted.

Outfall 901: Storm water from the plant area west of Peak Creek is collected by berms and trenches and directed to
the treatment facility and is ultimately discharged through the plant’s permitted wastewater outfall (storm water
discharge 901). This outfall receives any spills captured by the sump at the sodium hydroxide unloading area and
runoff from ferrous sulfate stored in the area and can potentially contain residual sulfuric acid. The pH of this
wastewater stream is adjusted before it enters the wastewater treatment area. Water drained from the secondary
containment around a no. 2 fuel oil tank is also discharged into the wastewater treatment facility.

Storm Water Outfalls 002, 003, 004: Storm water runoff and roof drainage from the areas east of Peak Creek are
collected in a series of underground drains which discharge into Peak Creek throu gh three outfalls. These outfalls
are considered substantially identical and are monitored in accordance with the permit on an alternating schedule.

Location of Discharee/ Deseription of Receiving Waters

Effluent from Pond No. 1 is discharged through a concrete flume into Peak Creek. At the time of the site visit, no
visible foam or unusual color was evident in the discharge. Instream flow is measured continuously just
downstream from the water intake for the facility. Peak Creek is approximately 60 feet wide just below the water
intake for the facility. Peak Creek flows into Claytor Lake which is used for hydroelectric power and recreation.

Location of Nearby Discharges

There are no upstream dischargers. The Radford Water Treatment Plant is the nearest water intake (New River)
from the facility.
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Nanochemonics Holdings, LLC
VA0000281

Effluent Ammonia as Nitrogen Data (24 hr composites)

Outfall 001
Concentration
Date (mg/L)
12/18/07 0.85
4/10/2008 0.33
4/30/2008 <0.10
5/2/2008 0.12
5/5/2008 0.62




Facility Name:Nanochemonics Holdings LLC
Permit No:VA0000281

Outfall 001 pH Data

DMR Due Concentration

Date Minimum (S.U.)
10-Aug-04 6.4
10-Sep-04 B.1
10-Oct-04 6.3
10-Nov-04 6.4
10-Dec-04 6.4
10-Jan-05 6.4
10-Feb-05 6.1
10-Mar-05 6.3
10-Apr-05 6.2
10-May-05 6.8
10-Jun-05 6.5

10-Jul-05 6.4
10-Aug-05 6.6
10-Sep-05 6.2
10-Oct-05 6.8
10-Nov-05 6
10-Dec-05 6.6
10-Jan-06 6.3
10-Feb-06 6.3
10-Mar-06 6.2
10-Apr-06 6.8
10-May-06 6.6
10-Jun-06 6.8

10-Jul-06 6.8
10-Aug-06 3.7
10-Sep-06 6.6
10-Oct-06 6.3
10-Nov-06 6.5
10-Dec-06 6.6
10-Jan-07 6.5
10-Feb-07 6.6
10-Mar-07 6.2
10-Apr-07 6.8
10-May-07 6.5
10-Jun-07 6.9

10-Jul-07 6.9
10-Aug-07 6.8
10-Sep-07 6.4
10-Oct-07 6.4
10-Nov-07 6.7
10-Dec-07 6.1
10-Jan-08 6.5
10-Feb-08 6.8

90th Percentile pH
10th Percentile pH

Concentration
Maximum
(S.U.)
8.9
8.6
9.4
8.7
91
9.4
8.9
10.3
8.9
8.4
8.5
9.2
8.7
9.2
9
9.2
8.9
8.5
9
8.1
8.7
8.8
8.6
9.1
94
8.7
9.1
91
8.6
8.1
T
8.6
8.9
9.4
8.4
9
8.4
8.3
84
8.7
9.6
8.6
8.5

94
6.12

S.U.
S.u.



Nanochemonics Holdings, LLC
VA0000281

Effluent Total Recoverable Copper (Outfall 001)

2004 11 pg/L 16 pg/L
Reissuance (monthly (maximum
Permit Limits average) daily)
Monitoring
Month (pg/L) (pg/L)
Aug-04 <7.6 <7.6
Sep-04 <76 <76
Oct-04 <7.6 <76
Nov-04 <7.6 <7.6
Dec-04 <7.6 <76
Jan-05 <7.6 <7.6
Feb-05 <7.6 <7.6
Mar-05 <7.6 <7.6
Apr-05 <7.6 <7.6
May-05 <7.6 <76
Jun-05 <76 <7.6
Jul-05 <76 <76
Aug-05 <7.6 <76
Sep-05 <7.6 <7.6
Oct-05 <7.6 <76
Nov-05 <76 <7.6
Dec-05 <76 <7.6
Jan-06 <7.6 <76
Feb-06 <76 <7.6
Mar-06 <76 <7.6
Apr-06 <76 <76
May-06 <76 <76
Jun-06 <76 <7.6
Jul-06 <786 <76
Aug-06 <7.6 <7.6
Sep-06 <76 <76
Oct-06 <76 <76
Nov-06 <7.6 <7.6
Dec-06 <7.6 <76
Jan-07 <7.6 <7.6
Feb-07 <7.6 <7.6
Mar-07 <7.6 <7.6
Apr-07 <76 <7.6
May-07 <7.6 <7.6
Jun-07 <76 <7.6
Jul-07 <76 <7.6
Aug-07 <76 <7.6
Sep-07 <76 <7.6
Oct-07 <76 <76
Nov-07 <76 <76
Dec-07 <76 <76
Jan-08 <7.6 <76
Feb-08 <76 <7.6




Nanochemonics Holdings, LLC
VA0000281

Effluent Total Recoverable Zinc (Outfall 001)

2004 50 pg/L 160 pg/L
Reissuance (monthly (maximum
Permit Limits average) daily)
Monitoring

Month (ug/L) (Hg/L)
Aug-04 <20 <20
Sep-04 <20 <20
Oct-04 <20 <20
Nov-04 21 21
Dec-04 <20 <20
Jan-05 <20 <20
Feb-05 27 27
Mar-05 <20 <20
Apr-05 <20 <20
May-05 <20 <20
Jun-05 11 11
Jul-05 <20 <20
Aug-05 <20 <20
Sep-05 22 22
Oct-05 <20 <20
Nov-05 <20 <20
Dec-05 <20 <20
Jan-06 <20 <20
Feb-06 <20 <20
Mar-06 <20 <20
Apr-06 <20 <20
May-06 <20 <20
Jun-06 <20 <20
Jul-06 <20 <20
Aug-06 <20 <20
Sep-06 <20 <20
Oct-06 <20 <20
Nov-06 <20 <20
Dec-06 9 9
Jan-07 <20 <20
Feb-07 17 17
Mar-07 17 17
Apr-07 8 8
May-07 KH 31
Jun-07 7 7
Jul-07 24 24
Aug-07 18 18
Sep-07 19 19
Oct-07 36 36
Nov-07 72.3 723
Dec-07 38 50
Jan-08 11 kil
Feb-08 15 15




Nanochemonics Holdings, LLC
VVA0000281

Effluent Hardness from TMP Results

Hardness (mg/L)
Date (Composite)

09/20/04 110
09/21/04 120
09/22/04 160
09/23/04 160
09/24/04 140
11/15/04 200
11/16/04 170
11117104 150
11/18/04 180
11/19/04 170
02/28/05 150
03/01/05 170
03/02/05 140
03/03/05 140
06/20/05 100
06/21/05 92

06/22/05 100
06/23/05 128
06/24/05 116
10/24/05 64

10/25/05 68

10/26/05 100
10/27/05 136
10/28/05 132
11/07/05 120
11/08/05 116
11/09/05 144
11/10/05 204
11/11/05 208
03/27/06 112
03/28/06 112
03/29/06 144
03/30/06 176
03/31/06 160
06/05/06 56

06/06/06 92

06/07/06 116
06/08/06 184
06/19/06 216
09/25/06 68

09/26/06 72

09/27/06 132
09/28/06 152
09/29/06 196
12/14/06 88

12/15/06 84

12/18/06 100
12/19/06 92

03/12/07 124
03/13/07 140
03/14/07 208
03/15/07 236
03/16/07 236
06/12/07 100




Nanochemonics Holdings, LLC
VA0000281

Effluent Hardness from TMP Results

Hardness (mg/L)
Date (Composite)
06/13/07 112
06/14/07 140
06/15/07 156
09/17/07 136
09/19/07 140
09/21/07 152
12/03/07 64
12/04/07 80
12/05/07 104
12/06/07 136
12/07/07 160
mean (mg/L) 135




Outfall Data for Nanochemonics Holdings, LLC
VPDES Permit No. VA0000281

Outfalls 002, 003, 004 (Storm Water - Grab Samples)

. Nitrogen, Total |Aluminum, TR| Iron, TR
Date outtal Zinc, TR (pg/L)| pH (S.U.) (mglL) (ug/L) (mglL) o
(MGD)
. o (120 pg/L) | (6-9 S.U.) (2.2 mglL) (750 pg/L) | (1 mg/L)
(Decision Criteria)
9/8/04 002 27 0.00207
11/14/04 003 25 0.00084
4/2/05 004 25 0.0005
717105 002 34 4.6 <0.502 <100 0.315 0.0005
9/28/05 003 1114 0.00019
12/28/05 004 192 0.00009
3/21/06 002 25 0.00008
6/26/06 003 2013 6.0 1.587 <100 <0.10 | 0.00086
9/28/06 004 84 0.00013
12/21/06 002 55 0.0013
12/21/06 003 44 0.00017
3/28/07 003 57.8 0.00277
6/27/07 004 2073 4.54 3.0 <QL 0.97 0.0021
6/24/07 002 520 0.00031
9/14/07 004 6220 0.01007
9/14/07 003 105 0.01007
10/19/07 004 2390 0.00009
Outfall 901 (Storm Water - Grab Samples)
Limits /
717105 6/26/06 6/27107 (Criteria)
Flow (MG) 0.328 0.269 0.036 -
Aluminum, TR (ug/L) <1 <0.1 0.111 --/(750 pg/L)
Nitrogen, Total (mg/L) <0.306 <0.665 0.72 -/(2.2 mg/L)
pH (S.U.) 7.24 8.3 7.32 6.0-9.0
”Chromium 6 TR (ug/L) <QL <0.002 <QL 1500
Copper, TR (ug/L) <QL <QL <QL 16
Iron, TR (mg/L) 0.154 <0.1 0.23 1.0
TSS (mg/L) 4.0 0.5 4.0 45
Temperature (°C) 27.8 26.2 27.1 29.0
Zinc, TR (ug/L) 1630 <0.1 150 50
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COMMONWEALTH of VIRGINIA
STATE WATER CONTROL BOARD

= RECE- -]

R a1 0CT 1 4 1992 ‘ oCT 18 e

TOD (804| 527-4201

Mr. Glen L. Foster OLVER IN -
Project Manager CﬂRFUR&TEQ
Olver Inccrporated

1116 Scuth Main Streest

Blacksburg, VA 24060

RE: Petition for Substantially Identical outfalls
Magnox-Pulaskil, Incorporated

Dear Mr. Foster:

Your petition for substantially identical outfalls submitted on
behalf of the above referenced facility has been revieswed.
Approval has been granted for your reguest to sample cne of the
roof drain pipes as being representative of the discharge from the
entire roef area. If the existing NPDES permit does not cover
storm water discharges at the permitted ocutfalls, then those
outfalls would also need to ke samplad and Forms 2F and 2C
completad and submitted.

Sincerely,

A

rd N. Burton
f’:xucutive Dirwclorc
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OLV Censuiting Engineers + Envirenmen:al Laboratcries
INCORPOR

8 1116 South Main Street  Blacksburg, Virginia 24060

September 8, 1992

Mr. Burton R. Tuxdord
Virginia Water Control Board

P.O. BOX 11143
Richmond, VA 23230-1143

Re: Storm Water Sampling for Magnox-
Pulaski, Incorporated, Job Number
11341.11

Dear Burton:

A}

We are preparing the individual permit application for the storm water permit for
the Magnox facility located at 720 Cemmerce Strect in Pulaski, Virginia. We believe thar
it is appropriate at this facility to only sample wo representative outfalls, and request your
conculreuce on this determination.

The majority of this facility’s storm water drains into the process water where it is
treated before discharge under an NPDES permit. There is one manufacturing building
where the storm water is separate from process and drains to Peak Creek. Here there are

several roof draius w several different locations. We ask to sample one of these point
sources, knowing that the pollutants here are representative of the whole building.

We appreciate your consideration of this request and look forward to your response
in this matter.

Sincegely,
len L. Foster

Project Manager

GLF/trb

cc:  Mr. Ron Friaat, Quality, Technical and Environmental Superintendent, Magnox-
Pulaski, Incorperared

Blacksburg, VA (703) 552.5548




Attachment E
Ambient Water Quality Information

e Peak Creek Instream Data (9-PKCO11.11)

e Integrated 2004 Water Quality Assessment
Summary (Excerpt)

e 2006 Impaired Waters Fact Sheet (Excerpt)
e Fecal Bacteria and General Standard Total

Maximum Daily Load Development for Peak
Creek (Excerpt)



9-PKC011.11 (Route 610 Bridge - Commerce Street)

Peak Creek: upstream of Nanochemonics outfalls 001, 002, 003, and 004

(use 25 mg/L default in WLA spreadsheet)

VAW-N17R
Hardness,
Collection Date Temp Field pH | Total (mg/L
Time Celsius |Do Probe| (S.U.) as CACO;) |
2/21/1995 13:00 6 13.3 8.9 19
5/4/1995 14.00f 13.5 9.6 8.45 27
7/31/1995 13:30] 256 8 8.7 23
11/1/1995 13:30] 14.3 10 7.9 31
2/8/1996 12:00 5 12.8 7.7 16
5/1/1996 13:30 13 9.8 7.8 17
8/1/1996 13:00 21 8.3 8 26
11/4/1996 12:00 7.4 9 8.3 28
2/3/1997 11:30 4.5 9.4 8.8 15.9
5/1/1997 12:30 16 9 8.2 16.9
9/25/1997 11:30 14.6 8.4 7.7 28.4
11/3/1997 11:00 9 8.9 7.5 22.8
2/9/1998 11:30 5.7 12.7 7.6 33.4
5/21/1998 12:00 18.5 8.7 8.1 29.8
8/13/1998 12:30 22 7.7 8.2 32.3
11/4/1998 12:30 10 9.7 7.8 25
2/3/1999 12:00 6.2 11.2 7.8 10
5/3/1999 13:00 14.5 9.4 8.6 14
7/28/1999 14:00f 24.5 7.7 8.2 27.7
9/21/1999 14:30 18.5 8.8 8.2 25.8
11/29/1999 14:30 7.4 10.1 8.2 22.7
1/18/2000 14:30 1 11.4 8.5 24.8
3/13/2000 13:00 6.9 10 8.1 17
5/8/2000 14:00f 19.5 9 8.4 17
7/26/2000 13:10 19.3 8.6 8.25 30.8
9/19/2000 13:30 18.2 8.1 8.52 256
11/29/2000 8:30 2.3 12.3 7.66 19.7
3/8/2001 12:30 5.6 14.3 8.95 6.9
5/M17/2001 11:20 15.1 9.41 7.77 16.7
8/19/2003 6:35| 19.32 7.92 7.79
10/27/2003 11:40{ 12.16 9.64 7.49
12/22/2003 13:30 5.6 12.5 7.7
2/18/2004 11:55( 3.39 11,42 8.01
4/21/2004 13:15] 15.33 9.62 7.36
6/22/2004 11:25( 19.9 10.47 7.72
8/25/2004 10:30f 204 8.58 7.89
10/27/2004 11:20 13 9.13 7.51
12/1/2004 12:50 8.63 10.17 7.74
2/17/2005 11:15 4.91 NULL 8.11
4/19/2005 11:25| 12.36 10.41 8.05
6/7/2005 12:00f 18.9 8.1 7.8
Mean hardness 22 mg/L
90th Percentile temperature 20.4 °C
90th Percentile pH 8.6 S.U.
10th Percentile pH 7.6 S.U.




2004 Use Attainment by Assessment Units (AU)
Watershed ID: VAW-N1TR Total Watershed Size: ~ 130.84 M

AU ID: VAW-N17R_ZZZ02A02 1.18 M AU Overall Category: 3A

LOCATION: An unnamed tributary to Peak Creek within the WQS designated public water supply (PWS) section.
303(d) Impairment

Stare TMDL ID Use WOS Aftainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Public Water Supply Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WQS Class IV Sec. 2m PWS NEW-5 No current data. These waters are not assessed.  No VDH fish consumption or drinking water advisories

AUID: VAW-N17R_ZZZ01A00 59.66 M AU Overall Category: 3A

LOCATION: Tributaries to Peak Creek not within WQS designated public water supply (PWS) sections. These include
Thronsprings Branch, and tributaries to Tract Fork .

303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WQS Class IV Sec. 2 v NEW-5 No current data, These waters are not assessed.  No VDH fish consumption advisory

AU ID: VAW-N17R_XAG01A02 3.14 M AU Overall Category: 2A

LOCATION: An unnamed tributary to Peak Creek not within WQS designated public water supply (PWS) sections. The unnamed
tributary mouth is located @37°02'47" / 80"46'03"

303(d) Impairment

State TMDL ID Use WOS Artainment Initial List Year
Aquatic Life Fully Supporting
Fish Consumption Not Assessed
Recreation Not Assessed
Wildlife Fully Supporting

WQS5 Class IV Sec. 2 v,NEW-5
Assessment basis: DEQ station 8-XAG000,25 (AQ) single observations of field parameters are not assessed.  8-XAG000.25- Single observations of FC, DO,
Temp, pH & TP; No exceedances- not assessed. Single NH3-N sample- Full Support  No VDH fish consumption advisory

AUID: VAW-N17R_TCKO03A00 5.04 M AU Overall Category: 3A

LOCATION: Tract Fork mainstem from the confluence of Altoona Branch upstream to its headwaters
303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

Monday, February 25, 2008 :ﬂln(‘? Page [ of 5



2004 Use Attainment by Assessment Units (AU)

WOS Class VI Sec. 2 v NEW-5 No currentdata These waters are not assessed. No VDH fish consumption advisory

AUID: VAW-N17R_TCKO02A00 6.68 M AU Overall Category: 3A

LOCATION: Tract Fork mainstem from the confluence of Pondlick Branch upstream to the mouth of Altoona Branch
303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WQS Class IV Sec. 2 v NEW-5 No current data. These waters are not assessed.  No VDH fish consumption advisory

AU ID: VAW-N17R_TCKO01A00 1.26 M AU Overall Category: 3A

LOCATION: Tract Fork mainstem from its confluence with Peak Creek upstream to the mouth of Pondlick Branch.
303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WOQS Class IV Sec. 2 v NEW-5 No cument data. These walers are not assessed.  No VDH fish consumption advisory

AUID: VAW-N17R_PLKO1A04

3.45M AU Overall Category: 2B

LOCATION: Pondlick Branch from its headwaters downstream ta its mouth on Peak Creek.
303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Fully Supporting
Fish Consumption Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WQSs Class IV Sec. 2 v NEW-5

Assessment basis: USFS MAIS stations 8092 and 8093  8092- Bio "SI} slight impairment Single Survey '01 (MAIS score 15 Good).  B093- Bio 'SI'; shght
impairment. Single Survey ‘01 (MAIS score 18 Good).

AU ID: VAW-N17R_PKC08A04 5.39M AU Overall Category: 2A

LOCATION: Peak Creek mainstem headwaters downstream to an unnamed tributary just downstream of the Rt. 712 crossing
(37°02'03"/ 80°55'13").

303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Fully Supporting
Fish Consumption Not Assessed
Public Water Supply Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WQSs Class VI Sec.2d PWS,v,NEW-5
Assessment basis: USFS MAIS station 7020.  7020- Bio 'NI', no impairment. Single Survey 01 (MAIS score 17 Very Good)
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2004 Use Attainment by Assessment Units (AU)

AU ID: VAW-N17R_PKCO07A00 10.30 M AU Overall Category: 3A

LOCATION: These waters are the headwaters of Peak Creek, mainstem and tributaries downstream to Peak Creek's inundation
at Gatewood Reservoir

303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Public Water Supply Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WOS Class V| Sec. 2d PWS v NEW-5 Nocurrent data. These waters are not assessed.  No VDH fish consumption or drinking water advisories

AU ID: VAW-N17R_PKCO6A00 6.39 M AU Overall Category: 3A

LOCATION: These waters are all immediate tributaries to Gatewood Reservoir excluding Peak Creek upstream to its inundation.
All PWS designated waters.

303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Public Water Supply Not Assessed
Recreation Not Assessed
Wwildlife Not Assessed

WQS Class IV Sec 2d PWS v NEW-5 No current data These waters are not assessed  No VDH fish consumption or drinking water advisories.

AU ID: VAW-N17R_PKCO05A00 20.91 M AU Overall Category: 3A

LOCATION: This section contains the Hogan Creek free flowing drainage and the remainder of the Peak Creek mainstem and
tributaries upstream to Gatewood Reservoir Dam within the PWS designated section

303(d) Impairment

State TMDL 1D Use WOS Attainment Initial List Year
Aquatic Life Not Assessed
Fish Consumption Not Assessed
Public Water Supply Not Assessed
Recreation Not Assessed
Wildlife Not Assessed

WQS Class IV Sec. 2d PWS v NEW-5 No current data. These waters are not assessed. No VDH fish consumption or drinking water advisories

AU ID: VAW-N17R_PKC04A00 210 M AU Overall Category: 2B
LOCATION: The segment extends from the mouth of Hogan Creek downstream to just above the Magnox. Inc. outfall on Peak
Creek.
303(d) Impairment
State TMDL ID Use WOS Attainment Initial List Year

Aquatic Life Fully Supporting
Fish Consumption Not Assessed

Recreation Fully Supporting
Wildlife Fully Supporting
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2004 Use Attainment by Assessment Units (AU)

WQS Class IV Sec 2 v NEW-5

Assessment basis. DEQ station a.PKCO11.11 (AQ. REPII)

spring 2000 surveys were poor relative 1o reference conditions; however,

(Sinking Creek, 9.SNK012.06), is a stream that does not appear to
Biomonitoring stations was shanged to 9-PKCO11 11 since this station has been determin
habitat scores are mostly in the optimal range Riparia
PKCO11.11- No excursions are found for DO, Temp, pH, TP

17 samples- Fully Supporting AQ sediment

ppb: Metals- 1999 Pb at 420 and Zn at 1520 ppm,

VDH fish consumption advisory

LOCATION: This portion of Peak Creek extends from the Ma

AUID: VAW-N17R_PKCO03A00

\Washington Ave. Bridge.

State TMDL ID

WQS Class IV Sec. 2 v NEW-5

Assessment basis: DEQ station g-PKCO011.11 (AQ. RBPI))
spring 2000 surveys were poor relative to reference conditions,
(Sinking Creek, 9-SNK012.08), is a stream that does not appear 10 be very susceptible to d
Biomonitoring stations was changed fo 9-PKC011.11 since this stati
habitat scores are mostly in the optimal range Riparian
PKC011.11- No excursions are found for DO, Temp, pH,

17 samples- Fully Supporting AQ sediment

Use
Aquatic Life
Fish Consumption
Recreation
Wildlife

be very su

0.88 M

n vegetation Is impacted with narrow
or NH3-N. One FC observation exc
exceadances of PEC SVs for lead (Pb) SV of 128 ppm, 2
1998 Pb at 220 and Zn at

WOS Aftainment
Fully Supporting
Not Assessed
Fully Supporting
Fully Supporting

on has been determine
vegetation |s impacted
TP or NH3-N. One FC observation
exceedances of PEC SVs for lead (Pb) SV of 128 ppm

g-PKC011.11- Bio ‘NI ne impairm
rainfall in the watershed
sceptible to drought

1080 ppm, Organics- 19

AU Overall

ppb: Metals- 1999 Pb at 420 and Zn at 1520 ppm, 1998 Pb at 220 and Zn at 1080 ppm; Organics-

\/DH fish consumption advisory.

AUID: VAW-N17R_PKC02A00

LOCATION: The segment

below the Rt. 99 Bridge/N

State TMDL ID
VAW-N17R-01

VAW-N17R-01

VAW-N17R-01

WQS Class IV Sec. 2 v NEW-5

1.62M

begins downstream of the Washington Ave.

Use
Aquatic Life
303(d) Parameter

Fish Consumption

303(d) Parameter.

Assessment basis: DEQ stations 9-PKC009 28 (AQ, RBPII), 8-PKCO07

RBP |l 5 year score 48.15; 2 year score 39 62 BPJ used during many as
(mayflies), % EPT (-Hydropsychidae), and %Chironomidae. The use of
station and the upper Peak Creek station (8-PKC011.11), In 2002, the ¢
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2004 Use Attainment by Assessment Units (AU)

AU ID: VAW-N17R_PKCO01A00 2.84 M AU Overall Category: 5A

LOCATION: This portion of Peak Creek begins just downstream of the Rt. 99/Norfolk Southern crossing extending downstream to
the inundation of Peak Creek in Claytor Lake.

303(d) Impairment

State TMDL ID Use WOS Attainment Initial List Year
VAW-N17R-01 Aguatic Life Not Supporting

303(d) Parameter  Benthic-Macroinvertebrate Bioassessments 1996

(Streams)

VAW-N17R-01 Fish Consumption Not Supporting

303(d) Parameter:  Polychlorinated biphenyls 2002
VAW-N17R-01 Recreation Not Supporting

303(d) Parameter’  Total Fecal Coliform 2002

Wildlife Fully Supporting

WQS Class IV Sec. 2 v NEW-5

Assessment basis. DEQ stations 9-PKC009.29 (AQ), 9-PKCO007 82 ('00 FT/Sed), 9-PKCO07 .80 (RBPII) & 9-PKC004.65 (00 FT/Sed) 9-PKC009.29- FC exceeds
the WQS 400 cfu/100 ml instantaneous criterion in seven of 18 observations, 9.PKC007.82- WQS 2000 Fish Tissue - PCB exceeds WQS TV of 54 ppb in
Smallmouth Bass @ 71 ppb. Downstream (9-PKCO004.65) Carp exceedance at 150 ppb. Total of 37 fish representing six species. Assessed impaired for fish
consumption based on proximity of station locations and 2 species. No VDH advisory. 9-PKCO07.82- WQS 2000 Sediment exceads PEC SVs for metals- Copper
{Cu) PEC SV of 149 at 362 ppm and Zinc (Zn) PEC SV of 459 at 1104 ppm. And organics- Phenanthrene (PEC SV 1170) at 3049 ppb, Fluoranthene (PEC SV
2230) at 5868 ppb, Pyrene (PEC SV 1520) at 3877 ppb, Benz (a) Anthrecene (PEC SV 1050) at 2047 ppb and Chrysene (PEC SV 1290) at 2133 ppb. Excursions
result in an ‘Observed Effect. 9-PKC007.80- Bio 'MI', moderate imapirment RBP |l § year score 39.65; 2 year score 53.26. BPJ was used during many
assessments due to the use of metrics not in the RBP |l suite such as v%Ephemeroptera (mayflies), % EPT (-Hydropsychidae), and %Chlronomidae. The use of
additional metrics aided in identifying declines in sensitive taxa relative to the reference station and the Lpper Peak Creek station (-PKC011.11). In 2002, the
reference site for the three Peak Creek Biomaonitoring stations was changed to 9-PKCO011.11 since that station was determined to be minimally impacted relative to
the two downstream sites. Additionally, habitat in this reach has been impacted by the loss of riparian vegetation. DO, Temp, pH are Fully Supporting.  9-
PKCD04,65 (located in VAW-N16L) WQS 2000 fish tissue exceeds WQS PCB TV of 54 ppb in a Carp at 150 ppb. WQS 2000 Sediment exceeds PEC SV for
copper (Cu) SV 148 ppm and zinc (Zn) SV 459 ppm from two sample collections: Cu at 326 and 327 ppm; Zn at 894 and 886 ppm- 'Observed Effect. No VDH fish
consumption advisory.

Monday, February 25, 2008 gl,}l{(‘) Page 5 of §



2006 Impaired Waters

ﬁ

VIRGINIA DEPARTMENT Ol

EAVIRONMENTAL QUALTY Categories 4 and 5 by Impaired Area ID

New River Basin

Cause Group ID: N17L-01-DO Gatewood Reservoir (Peak Creek)
2006 TMDL Group Codes: 50029
Location: Gatewood Reservoir from its impounding structure to its backwaters.

City / County:  Pulaski Co

Use(s): Aquatic Life

Cause(s)/
VA Category: Oxygen, Dissolved | 4C

Dissolved oxygen in the bottom layer of the reservoir exceeds the 4.0 mg/l minimum criterion for Class |V waters.
Exceedences occur in the late spring, summer and early fall. Dissolved oxygen depletion below the thermocline is a
natural occurrence in reservoirs. Water Quality Standards do not specifically address the maintenance of dissolved
oxygen levels (stratification) in a reservoir bottom layer. The minimum criterion, based on Class of water, applies to all
waters in the Commonwealth.

The Carison Trophic State Index (TSI) is used to determine the cause of the dissolved oxygen impairment eg. natural or
anthropogenic in nature. The following are the index scores from four stations where CA = chlorophyll (a), TP = total
phosphorus and SD = seechi disk (transparancy).

TSI scores below 60 indicate a natural aging process in the reservoir while above 60 indicates man's activities on the land
may be influencing the natural aging of the reservoir. The data below, primarily SD, indicates a natural aging process for
Gatewood Reservoir- Category 4C.

Peak Creek:
9-PKC017.71 (Gatewood Res. Large Arm) (TSl): CA [36.7] TP [39.3] SD [45.6].
g-PKC016.91 (Gatewood Res. Dam) (TSI): CA [37.2] TP [39.6] SD [44.0].
Cycle
First TMDL
Assessment Unit / Water Name /  Description Cause Category / Name Listed Schedule Size
VAW-N17L PKCD1A02 / Gatewood Reservoir / Gatewood 4C  Oxygen, Dissolved 2006 176.15
Reservoir from its impounding structure to its backwaters.
Gatewood Reservoir (Peak Creek) Estuary Reservoir River
(Sq. Miles) (Acres) (Miles)
Oxygen, Dissolved - Total Impaired Size by Water Type: 176.15

Sources:

Natural Conditions - Water
Quality Standards Use
Attainability Analyses
Needed

VAW-N17R-01 Page 1
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2006 Impaired Waters
EAVIRONMEATAL QUALITS Categories 4 and 5 by Impaired Area 1D

New River Basin
Cause Group ID: N17R-01-BAC Peak Creek and Claytor Lake (Peak Creek Arm upper portion)
2006 TMDL Group Codes: 00021 50295 50296

Location: The bacteria impairment extends upstream to approximately 0.2 miles downstream of the Washington Avenue Bridge in
Pulaski. The impairment ends in the upper portion of Claytor Lake (Peak Creek Arm) at the beginning of the waQs PWS
designation (Dublin Quad).

City / County:  Pulaski Co

Use(s). Recreation
Cause(s)/
VA Category: Escherichia coli / 4A Escherichia coli / 5A Fecal Coliform / 4A

The Peak Creek Bacteria TMDL Study and allocations is complete with US EPA approval on 8/30/2004 [Fed. ID 7824]
and SWCB approval on 12/02/2004. The waters are initially 303(d) Listed with the 2002 Assessment for fecal coliform
bacteria and extended 0.39 miles with the 2006 IR. The TMDL Study can be viewed at http://iwww.deq.virginia.gov. The
Bacteria TMDL Study did not specifically address that portion of Peak Creek within Claytor Lake (77.74 acres). Future
Assessments and 303(d) Listings will replace fecal coliform bacteria with Escherichia coli (E.coli) bacteria as the indicator
with sufficient E.coli data as per Water Quality Standards [9 VAC 25-260-170. Bacteria; other waters].

9-PKC011.11 (Commerce St. Bridge) Two FC observations exceed the WQS 400 cfu/100 ml instantaneous criterion at
900 and 1700 from 15 samples. FC remains as 12 or more E.coli collections have not been made. E.coli results find two
of seven samples in excess of the 235 cfu/100 ml criterion. Both exceedences are 500 and 640 cfu/100 ml.

9.PKC009.29 (Near Radio Tower) E.coli exceeds the instantaneous criterion in 11 of 18 samples. Exceeding values
range from 240 cfu/100 ml. to 10,000.

9-PKC004.65 (Route 100 Bridge) Two of nine E._coli bacteria counts exceed the 235 cfu/100 ml instantaneous criterion.
\alues in excess of the criterion are 250 and 300 cfu/100 ml.

Cycle
First TMDL
Assessment Unit /  Water Name  / Description Cause Category /| Name Listed Schedule Size
VAW-N17R_PKCO1A00/ Peak Creek Lower / This portion of 4A  Escherichia coll 2002 2004 284
Peak Creek begins just downstream of the Rt. 99/Norfolk Southern
crossing extending downstream to the inundation of Peak Creek in
Claytor Lake.
VAW-N17R_PKC02A00/ Peak Creek Middle 1 / The segment ~ 4A  Escherichia coll 2006 2004 1.62
begins downstream of the Washington Ave. Bridge (~0.20 miles)
and extends on downstream to just below the Rt. 99 Bridge/Norfolk
Southern Railway crossing of Peak Creek.
VAW-N17R_PKCO03A00/ Peak Creek Middle 2 / This portion of ~ 4A  Escherichia coli 2008 2004 0.49
Peak Creek extends from the mouth of Tract Fork to downstream of
the Washington Ave. Bridge (~0.20 miles).
VAW-N17R_PKCO3A06 / Peak Creek Middle 3 / This portion of ~4A  Escherichia coli 2006 2004 039
Peak Creek extends from the Magnox, Inc. outfall on downstream to
the mouth of Tract Fork.
VAW-N17R_PKC04AQ0 / Peak Creek Upper / The segment 4A  Escherichia coli 2006 2004 210

extends from the mouth of Hogan Creek downstream to just above
the Magnox. Inc. outfall on Peak Creek.

VAW-N17R-01 Page 2



2006 Impaired Waters

VIRGINIA DEPARTMENT O}

EAVIRONMINTAL QUALITY Categories 4 and 5 by Impaired Area 1D

New River Basin

Cycle
First TMDL
Assessment Unit /  Water Name [/ Description Cause Category / Name Listed Schedule Size
Peak Creek and Claytor Lake (Peak Creek Arm upper portion) Estuary Reservoir River
(Sq. Miles) (Acres) {Miles)
Escherichia coli - Total Impaired Size by Water Type: 7.44
Cycle
First TMDL
Assessment Unit / Water Name /  Description Cause Category / Name Listed Schedule Size
VAW-N17R_PKCO3A06 / Peak Creek Middle 3 / This portion of 4A  Fecal Coliform 2006 2004 0.39
Peak Creek extends from the Magnox, Inc. outfall on downstream to
the mouth of Tract Fork.
VAW-N17R_PKCO4A00 / Peak Creek Upper / The segment 4A  Fecal Coliform 2006 2004 210
extends from the mouth of Hogan Creek downstream to just above
the Magnox. Inc. outfall on Peak Creek.
Peak Creek and Claytor Lake (Peak Creek Arm upper portion) Estuary Reservoir River
(Sg. Miles) (Acres) (Miles)
Fecal Coliform - Total Impaired Size by Water Type: 249
Sources:
Livestock (Grazing or Municipal (Urbanized High On-site Treatment Systems Sanitary Sewer Overflows
Feeding Operations) Density Area) (Septic Systems and Similar (Collection System Failures)
Decencentralized Systems)
Unspecified Domestic Waste ~ Wastes from Pets Wildlife Other than
Waterfowl
VAW-N17R-01
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ﬁ 2006 Impaired Waters

VIRGINIA DEPARTMENT OF

T AVIRONMIENTAL QUALTY Categories 4 and 5 by Impaired Area 1D

New River Basin

Cause Group ID: N17R-01-BEN Peak Creek
2006 TMDL Group Codes: 00154

Location: Benthic impaired waters begin downstream of the Washington Ave. Bridge (~0.20 miles) on downstream to the
inundation of Peak Creek in Claytor Lake.

City / County:  Pulaski Co

Use(s): Agquatic Life

Cause(s)/
VA Category; Benthic-Macroinvertebrate
Bioassessments (Streams) / 4A

The Peak Creek General Standard - Benthic (Metals) TMDL Study and allocations are complete with US EPA approval on
8/30/2004 [Fed. ID 7823/7822] and SWCB approval on 12/02/2004. The TMDL Study finds cooper (Cu) and zinc (Zn)
stressors to benthic community.

9-PKC009.29 (Near Radio Tower) Bio 'MI'; remains moderately impaired; Four RBP Il surveys scoring; 2000 spring-
60.87; 2002- spring 47.28, fall- 36.36 & 2003- spring 100) . BPJ used during many assessments due to the use of metrics
not in the RBP Il suite such as %Ephemeroptera (mayflies), % EPT (-Hydropsychidae), and %Chironomidae. The use of
additional metrics aided in identifying declines in sensitive taxa relative to the reference station and the upper Peak Creek
station (9-PKC011.11).

9-PKC007.80 (Rt. 99 Bridge) Bio 'MI'; moderate impairment; Four RBP Il surveys scoring; 2000 spring- 17.39; 2002
spring- 56.52 fall- 50.0 and 2003 spring- 76.19.

Cycle
First TMDL
Assessment Unit / Water Name / Description Cause Category / Name Listed Schedule Size
VAW-N17R_PKCO01AQ0/ Peak Creek Lower / This portion of 4A  Benthic-Macroinvertebrate 1996 2004 284
Peak Creek begins just downstream of the Rt. 99/Norfolk Southern Bioassessments (Streams)
crossing extending downstream to the inundation of Peak Creek in
Claytor Lake.
VAW-N17R_PKC02A00/ Peak Creek Middle 1 / The segment ~ 4A  Benthic-Macroinvertebrate 1986 2004 1.62
begins downstream of the Washington Ave. Bridge (~0.20 miles) Bioassessments (Streams)
and extends on downstream to just below the Rt. 99 Bridge/Norfolk
Southern Railway crossing of Peak Creek.
Peak Creek Estuary Reservoir River
(Sg. Miles) (Acres) (Miles)
Benthic-Macroinvertebrate Bioassessments (Streams) - Total Impaired Size by Water Type: 4.46
Sources:
Contaminated Sediments Industrial/Commercial Site Sediment Resuspension
Stormwater Discharge (Contaminated Sediment)
(Permittted)

VAW-N17R-01 Page 4



2006 Impaired Waters

VIRGINIA DEPARTMENT OF

EAVIRONMENTAL GUALTTY Categories 4 and 5 by Impaired Area ID

New River Basin

Cause Group ID: N17R-01-CU Peak Creek
2006 TMDL Group Codes: 40020

Location: Impairment begins downstream of the Washington Ave. Bridge (~0.20 miles) on downstream to the inundation of Peak
Creek in Claytor Lake.

City / County:  Pulaski Co

Use(s): Aquatic Life

Cause(s)/
VA Category: Copper / 4A

The Peak Creek General Standard - Benthic (Metals) TMDL Study and allocations are complete with US EPA approval on
8/30/2004 [Fed. 1D 7823/7822] and SWCB approval on 12/02/2004.

The TMDL Study finds cooper (Cu) and zinc (Zn) stressors to benthic community. The likelihood of dissolved metals
reaching acute levels of toxicity in the water column during low-flow and storm events was assessed. The impact of point
source discharges of Cu and Zn during low flow was analyzed and it was determined that the concentrations of Cu and Zn
would not likely approach the acute criteria for aquatic life (i.e., 13 pg/l and 120 pg/l for Cu and Zn, respectively). It was
anticipated that acidic runoff from historic industrial sites may leach significant levels of dissolved Cu and Zn to the stream
during storm events. The weight of evidence at this time, including site observations and collected data, points to soils at
or from the Allied Signal site as the main source of contamination.

Cycle
First TMDL
Assessment Unit / Water Name | Description Cause Category / Name Listed Schedule Size
VAW-N17R_PKC01A00/ Peak Creek Lower / This portion of 4A  Copper 2006 2004 2.84
Peak Creek begins just downstream of the Rt. 99/Norfolk Southern
crossing extending downstream to the inundation of Peak Creek in
Claytor Lake.
VAW-N17R_PKC02A00/ Peak Creek Middle 1 / The segment ~ 4A  Copper 2006 2004 1.62
begins downstream of the Washington Ave. Bridge (~0.20 miles)
and extends on downstream to just below the Rt. 89 Bridge/Norfolk
Southern Railway crossing of Peak Creek.
Peak Creek Estuary Reservoir River
(Sq. Miles) (Acres) (Miles)
Copper - Total Impaired Size by Water Type: 4.46
Sources:
Contaminated Sediments Industrial/Commercial Site Sediment Resuspension
Stormwater Discharge (Contaminated Sediment)
(Permittted)

VAW-N17R-01 Page 5



ﬁ 2006 Impaired Waters

EAVIRONMETAL QUALITS Categories 4 and 5 by Impaired Area ID

New River Basin
Cause Group ID: N17R-01-ZN Peak Creek
2006 TMDL Group Codes: 50049

Location: Impairment begins downstream of the Washington Ave. Bridge (~0.20 miles) on downstream to the inundation of Peak
Creek in Claytor Lake.

City / County:  Pulaski Co

Use(s): Aquatic Life

Cause(s) /
VA Category: Zinc / 4A

The Peak Creek General Standard - Benthic (Metals) TMDL Study and allocations are complete with US EPA approval on
8/30/2004 [Fed. ID 7823/7822] and SWCB approval on 12/02/2004.

The TMDL Study finds cooper (Cu) and zinc (Zn) stressors to benthic community. The likelihood of dissolved metals
reaching acute levels of toxicity in the water column during low-flow and storm events was assessed. The impact of point
source discharges of Cu and Zn during low flow was analyzed and it was determined that the concentrations of Cu and Zn
would not likely approach the acute criteria for aguatic life (i.e., 13 pg/l and 120 g/l for Cu and Zn, respectively). It was
anticipated that acidic runoff from historic industrial sites may leach significant levels of dissolved Cu and Zn to the stream
during storm events. The weight of evidence at this time, including site observations and collected data, points to soils at
or from the Allied Signal site as the main source of contamination.

Cycle
First TMDL
Assessment Unit / Water Name /[ Description Cause Category / Name Listed Schedule Size
VAW-N17R_PKCO01AQ0/ Peak Creek Lower / This portion of 4A  Zinc 2006 2004 2.84
Peak Creek begins just downstream of the Rt. 98/Norfolk Southern
crossing extending downstream to the inundation of Peak Creek in
Claytor Lake.
VAW-N17R_PKC02A00 / Peak Creek Middle 1 / The segment  4A Zinc 2006 2004 1.62
begins downstream of the Washington Ave. Bridge (~0.20 miles)
and extends on downstream to just below the Rt. 99 Bridge/Norfolk
Southern Railway crossing of Peak Creek.
Peak Creek Estuary Reservoir River
(Sg. Miles) (Acres) (Miles)
Zinc - Total Impaired Size by Water Type: 4.46
Sources:
Contaminated Sediments IndustriallCommercial Site Sediment Resuspension
Stormwater Discharge (Contaminated Sediment)
(Permittted)

VAW-N17R-01 Page 6



2006 Impaired Waters
EAVIRONMENTAL QUAL 1T Categories 4 and 5 by Impaired Area ID

New River Basin

Cause Group ID: N29R-01-PCB New River, Claytor Lake, Peak Creek and Reed Creek
2006 TMDL Group Codes: 30001

Location: The impairment begins at the I-77 bridge crossing the New River and extends downstream to the VA/WVA State Line
and includes the tributaries Peak Creek and Reed Creek as described below.

Note: The original VDH Advisory issued 8/06/01 extends from Claytor Dam (modified 8/06/03) on the New River on
downstream to the VA / WVA State Line. The original VDH Advisory spans the Radford North, Eggleston, Pearisburg,
Narrows and Peterstown, WVA Quads.

The expansion of the VDH Advisory issued 12/13/2004 extends from the the I-77 bridge (Wythe County) downstream to
Claytor Dam to include the tributaries Peak Creek upstream to the confluence with North Fork Peak Creek (Tract Fork)
in Pulaski. And Reed Creek upstream to the confluence with Miller Creek near Rt. 121 bridge near Max Meadows.

City / County:  Giles Co Montgomery Cc Pulaski Co Radford City
Use(s): Fish Consumption

Cause(s)/

VA Category: PCB in Fish Tissue / 5A PCB in Fish Tissue / 5D

The Virginia Department of Health (VDH) issued a fish consumption advisory on August 6, 2001 for polychlorinated
biphenyls (PCBs) for the lower portion of the New River (Rt. 114 Bridge downstream to the VA / WVA State Line -52.08
miles) based on fish tissue collections from Carp. An Advisory extension on 8/06/2003 to Claytor dam on 8/06/2003
(11.51 miles) reccommends that no carp be consumed in these waters and no more than two meals per month of flathead
and channel catfish. The VDH PCB Fish Consumption Advisory was further extended upstream on the New River (__
miles) to the |-77 Bridge to include the lower portions of Peak Creek (4.95 miles), Reed Creek (__ miles) and Claytor Lake
(4,287 acres) on 12/02/2004. The VDH advises consumption should not exceed two meals per month for carp and
smallmouth bass. The VDH level of concern is 50 parts per billion {ppb) in fish tissue.

There are eight fish tissue collection sites within the 2006 data window reporting exceedences of the WQS based 54 ppb
fish tissue value (TV). These data are reviewed by the VDH in making an advisory determination. A complete listing of
collection sites and associated fish tissue data are available at http://www.deq.virginia.gov/fishtissuelfishtissue.html. A
more detailed presentation of the data can also be found using an interactive mapping application at
http://gisweb.deq.state.va.us/. The VDH Advisory information is also available via the web at
http:!lwww.vdh.virginia.gowfEp'idemio[ognyuincHea]thToxicologwAdvisories!.

Cycle
First TMDL
Assessment Unit /  Water Name /  Description Cause Category / Name Listed Schedule Size
VAW-N17R_PKC01A00/ Peak Creek Lower / This portion of 5D PCBin Fish Tissue 2002 2014 2.84
Peak Creek begins just downstream of the Rt. 99/Norfolk Southern
crossing extending downstream to the inundation of Peak Creek in
Claytor Lake.
VAW-N17R_PKCD2A00/ Peak Creek Middle 1 / The segment 5D PCB in Fish Tissue 2002 2014 162
begins downstream of the Washington Ave. Bridge (~0.20 miles)
and extends on downstream to just below the Rt. 99 Bridge/Norfolk
Southern Railway crossing of Peak Creek.
VAW-N17R_PKCO03A00/ Peak Creek Middle 2 / This portion of 5D PCBin Fish Tissue 2006 2014 0.49

Peak Creek extends from the mouth of Tract Fork to downstream of
the Washington Ave. Bridge (~0.20 miles).

VAW-N17R-01 Page 7
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2006 Impaired Waters
FAVIRONMITAL GUALITS Categories 4 and 5 by Impaired Area ID

New River Basin

New River, Claytor Lake, Peak Creek and Reed Creek Estuary Reservoir River
(Sg. Miles) (Acres) {(Miles)
PCB in Fish Tissue - Total Impaired Size by Water Type: 4.95

Sources:

Source Unknown

VAW-N17R-01 Page 8
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France,Becky

From: Dail Mary

Sent:  Friday, October 10, 2008 10:41 AM
To: France, Becky

Cc: Foster,Kip

Subject: FW: FW: nano permit

Becky —

| apologize for not getting you on the email to Elleanore. Below is the response from Maptech. Please let me know if you have
questions.

Thanks,

Mary

From: Dail Mary

Sent: Friday, October 10, 2008 10:39 AM
To: Daub,Elleanore

Cc: Foster,Kip; Hill,Jason

Subject: FW: FW: nano permit

Hi Elleanore -

Please let me know if this addresses your question.
Thanks,

Mary

From: James Kern [mailto:jkern@maptech-inc.com]
Sent: Thursday, October 09, 2008 12:52 PM

To: Dail,Mary

Subject: Re: FW: nano permit

Mary.
I've been digging through my notes/records, and here's what I came up with. It's not entirely straight forward.

Magnox (Nano) discharges a combination of process water and stormwater. The design flow can be as high as 1.5
MGD, but is limited to 45% of the flow in Peak Creek. So, we used an average monitored discharge of 0.84 MGD.
Based on our modeling, we estimated that, on average, 0.3 MGD of that flow were from stormwater. For the process
water, we used the remaining 0.81 MGD and permit limits of 11 ug/L. Cu and 50 ug/L Zn. This is the bulk of the load
allocated to Magnox (see Table 9.2 of the document, reproduced below). The stormwater load was calculated from a
combination of concentrations expected from pervious (sediment producing) and impervious urban areas, and the runoff
volumes modeled. The annual loads were then rounded to kilograms. Hope that helps. Let me know if you have
questions. - Jim

Cu Cu Zn Zn
Pollutant Source Reduction Reduction

10/16/2008
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(g/yr) (g/yr)
Segment 1 (Reference)
Background 0% 28.916 0% 339476
Resulting Concentration (mg/kg) 50 587
Segment 2
Background 40% 31.508 0% 253.956
Urban Stormwater 40% 21.936 0% 193.851
Allied Signal Stormwater 99% 564 83% 238.956
Magnox Process Water 0% 12,322 0% 56.008
Magnox Stormwater 0% 141 0% 957
Resulting Concentration (mg/kg) 40 453
Segment 3
Background 40% 4.900 0% 31.566
Urban Stormwater 40% 12214 0% 107.939
Allied Signal Stormwater 99%, 24.593 83% 346.059
Resulting Concentration (mg/kg) 50 577
Segment 4
Background 0% 55,003 0% 127,138
Urban Stormwater 0% 25,832 0% 136.968
Resulting Concentration (mg/kg) 45 375

Dail.Mary wrote:

Jim = Can you or someone from Maptech help us find the answer to Elleanore’s question?
Thanks!

Mary

From: Foster,Kip

Sent: Thursday, October 09, 2008 7:05 AM
To: Dail,Mary; Hill,Jason

Cc: Daub,Elleanore

Subject: FW: nano permit

Can either of you answer Elleanore’s question?

Kip Foster
WCRO Water Permit Manager
540-562-6782

From: Daub,Elleanore

Sent: Wednesday, October 08, 2008 3:26 PM
To: Foster Kip

Subject: nano permit

Kip — what flow and concentration did they use to come up with those Magnox (Nano..something) TMDL loads? | can't find that in
the TMDL just the final loads which | can't re-create with the figures | see.

10/16/2008
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Flleanore M. Daub

DEQ

Office of Water Permit and Compliance Assistance
629 East Main Street

Richmond VA 23219

(804)698-4111 Work

(804)698-4032 Fax

James Kern, Ph.D.

Chief Operations Officer - Environmental Scientist
MapTech, Inc.

3154 State Street

Blacksburg, VA 24060

Phone: (540) 961-7864 x404

Fax: (540) 961~-6392
E-mail: jkern@maptech-inc.com
Web: www. maptech—inc.com

This e-mail may contain confidential or privileged information. If you are not the intended recip

10/16/2008
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TMDL Development Peak Creek, VA

Table ES.3 Allocation scenario 2, focusing on load reductions from the Allied
Signal site and a combination of urban stormwater and background
loads.

Cu Cu In In

Pollufant Soiirce Reduction (g/yr) Reduction (g/y)

Segment 1 (Reference)

Background 0% 28,916 0% 339,476
Resulting Concentration (mg/kg) 50 587
Segment 2

Background 40% 31,508 0% 253,956
Urban Stormwater 40% 21,936 0% 193.851
Allied Signal Stormwater 99% 564 83% 238,956
Magnox Process Water 0% 12,322 0% 56,008
Magnox Stormwater 0% 141 0% 957
Resulting Concentration (mg/kg) 40 453
Segment 3

Background 40% 4,900 0% 31.566
Urban Stormwater 40% 12,214 0% 107,939
Allied Signal Stormwater 99% 24.593 83% 346.059
Resulting Concentration (mg/kg) 50 577
Segment 4

Background 0% 55,093 0% 127,138
Urban Stormwater 0% 25,832 0% 136,968
Resulting Concentration (mg/kg) 45 375
Implementation

The goal of the TMDL program is to establish a three-step path that will lead to
attainment of water quality standards. The first step in the process is to develop TMDLs
that will result in meeting water quality standards. This report represents the culmination
of that effort for the bacteria and General Standard (benthic) impairments on Peak Creek.
The second step is to develop a TMDL implementation plan. The final step is to
implement the TMDL implementation plan, and to monitor stream water quality to

determine if water quality standards are being attained.

Once EPA has approved a TMDL, measures must be taken to reduce pollution levels in
the stream. These measures, which can include the use of better treatment technology

and the installation of best management practices (BMPs), are implemented in an

EXECUTIVE SUMMARY Xxii



TMDL Development Peak Creek, VA

9. ALLOCATIONS

For modeling allocations, loads from permitted sources were adjusted to permitted levels.
Reductions were then made to the loads from specific sources, starting with the Allied
Signal site and including additional sites as warranted. Two allocation scenarios are
presented here. The targeted value for Zn can be achieved through an 83% reduction in
the load from the Allied Signal site. For Cu, the first scenario focuses on reductions from
the Allied site and urban stormwater (Table 9.1). This scenario includes a 99% reduction
from the Allied Signal site and an 83% reduction in loads associated with urban
stormwater. The second scenario distributes the reduction in Cu loads between the Allied
Signal site, urban stormwater, and background sources (Table 9.2). This scenario is
potentially more achievable because it calls for only a 40% reduction of the loads from

urban stormwater and background sources.

Table 9.1 Allocation scenario 1, focusing on load reductions from the Allied
Signal site and urban stormwater.
Cu Cu Zn Zn
Poflutant Seurce Reduction (g/yr) Reduction (g/yr)
Segment 1 (Reference)
Background 0% 28,916 0% 339,476
Resulting Concentration (mg/kg) 50 587
Segment 2
Background 0% 52,514 0% 253,956
Urban Stormwater 83% 6,215 0% 193,851
Allied Signal Stormwater 99% 564 83% 238,956
Magnox Process Water 0% 12,322 0% 56,008
Magnox Stormwater 0% 141 0% 957
Resulting Concentration (mg/kg) 42 453
Segment 3
Background 0% 8,166 0% 31,566
Urban Stormwater 83% 3.461 0% 107,939
Allied Signal Stormwater 99% 24,593 83% 346,059
Resulting Concentration (mg/kg) 50 577
Segment 4
Background 0% 55,093 0% 127,138
Urban Stormwater 0% 25,832 0% 136,968
Resulting Concentration (mg/kg) 45 375

ALLOCATIONS 9-1



TMDL Development Peak Creek, VA

Table 9.2 Allocation scenario 2, focusing on load reductions from the Allied
Signal site and a combination of urban stormwater and background
loads.

Cu Cu Zn Zn

Pollutant Source Ridiiction (g/yr) Reduction (g/yr)

Segment 1 (Reference)

Background 0% 28,916 0% 339,476
Resulting Concentration (mg/kg) 50 587
Segment 2
Background 40% 31,508 0% 253,956
Urban Stormwater 40% 21,936 0% 193,851
Allied Signal Stormwater 99% 564 83% 238,956
Magnox Process Water 0% 12,322 0% 56,008
Magnox Stormwater 0% 141 0% 957
Resulting Concentration (mg/kg) 40 453
Segment 3
Background 40% 4,900 0% 31,566
Urban Stormwater 40% 12,214 0% 107,939
Allied Signal Stormwater 99% 24,593 83% 346,059
Resulting Concentration (mg/kg) 50 577
Segment 4
Background 0% 55,093 0% 127,138
Urban Stormwater 0% 25,832 0% 136,968
Resuiting Concentration (mg/kg) 45 375

The final TMDL is presented in Table 9.3 as 12 kg/year and 218 kg/year for Cu and Zn,
respectively. Of these TMDLs, the remaining loads from the Allied Signal site are
allocated at 25 kg/year and 585 kg/year for Cu and Zn, respectively.

Table 9.3 Average annual Cu and Zn loads (kg/year) modeled based on TMDL
in the Peak Creek watershed.

Impairment* WLA LA MOS TMDL
(kg/year) (kg/year) (kg/year)
Peak Creek (Cu) 12.7 206 218.7
VA0000281 — Magnox 12.0
VAR030772 — MeCready 0.6
VAR520118 — Gem City 0.1
Peak Creek (Zn) 57.6 1,776 1,833.6
VA0000281 — Magnox 37.0
VAR050772 — McCready 0.6

* The WLAS for affected permits are detailed in this table.

ALLOCATIONS 9-2



TMDL Development Peak Creek, VA

Table ES.3 Allocation scenario 2, focusing on load reductions from the Allied
Signal site and a combination of urban stormwater and background
loads.

Cu Cu In Zn

Pollutant Source Reduction (g/yr) Reduction (g/y)

Segment 1 (Reference)

Background 0% 28,916 0% 339.476
Resulting Concentration (mg/kg) 50 587
Segment 2

Background 40% 31,508 0% 253,956
Urban Stormwater 40% 21,936 0% 193.851
Allied Signal Stormwater 99% 564 83% 238,956
Magnox Process Water 0% 12,322 0% 56.008
Magnox Stormwater 0% 141 0% 957
Resulting Concentration (mg/kg) 40 453
Segment 3

Background 40% 4.900 0% 31,566
Urban Stormwater 40% 12.214 0% 107,939
Allied Signal Stormwater 99% 24,593 83% 346,059
Resulting Concentration (mg/kg) 50 577
Segment 4

Background 0% 55,093 0% 127,138
Urban Stormwater 0% 25,832 0% 136,968
Resulting Concentration (mg/kg) 45 375
Implementation

The goal of the TMDL program is to establish a three-step path that will lead to
attainment of water quality standards. The first step in the process is to develop TMDLs
that will result in meeting water quality standards. This report represents the culmination
of that effort for the bacteria and General Standard (benthic) impairments on Peak Creek.
The second step is to develop a TMDL implementation plan. The final step is to
implement the TMDL implementation plan, and to monitor stream water quality to

determine if water quality standards are being attained.

Once EPA has approved a TMDL, measures must be taken to reduce pollution levels in
the stream. These measures, which can include the use of better treatment technology

and the installation of best management practices (BMPs), are implemented in an

EXECUTIVE SUMMARY Xxii



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 111
1650 Arch Street
Philadelphia, Pennsylvania 19103-2029

Mr. Alan Pollock, Acting Director

Division of Water Quality Programs

Virginia Department of Environmental Quality
629 Main Street

Richmond, VA 23219

Dear Mr. Pollock:

The United States Environmental Protection Agency (EPA) Region Il is pleased to
approve the Total Maximum Daily Loads (TMDLs) for the primary contact and aquatic life
(benthic) use impairments on Peak Creek. The TMDLSs were submitted to EPA for review in
April 2004. The TMDLs were established and submitted in accordance with Section
303(d)(1)(c) and (2) of the Clean Water Act to address an impairment of water quality as
identified in Virginia’s 1996 Section 303(d) list.

In accordance with Federal regulations at 40 CFR §130.7, a TMDL must comply with the
following requirements: (1) designed to attain and maintain the applicable water quality
standards, (2) include a total allowable loading and as appropriate, wasteload allocations (WLAs)
for point sources and load allocations for nonpoint sources, (3) consider the impacts of
background pollutant contributions, (4) take critical stream conditions into account (the
conditions when water quality is most likely to be violated), (5) consider seasonal variations,

(6) include a margin of safety (which accounts for uncertainties in the relationship between
pollutant loads and instream water quality). (7) consider reasonable assurance that the TMDL
can be met, and (8) be subject to public participation. The enclosure to this letter describes how
the TMDLs for the aquatic life and primary contact use impairments satisfy each of these
requirements.

Following the approval of these TMDLs, Virginia shall incorporate the TMDLSs into an
appropriate Water Quality Management Plan pursuant to 40 CFR § 130.7(d)(2). As you know,
all new or revised National Pollutant Discharge Elimination System permits must be consistent
with the TMDL WLA pursuant to 40 CFR §122.44 (d)(1)(vii)(B). Please submit all such permits
to EPA for review as per EPA’s letter dated October 1, 1998.

Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free.
Customer Service Hotline: 1-800-438-2474



If you have any questions or comments concerning this letter, please don’t hesitate to
contact Mr. Peter Gold at (215) 814-5236.

Sincerely,

Jon M. Capacasa, Director
Water Protection Division

Enclosure

Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free.
Customer Service Hotline: 1-800-438-2474
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France,Becky

From: Foster,Kip

Sent: Wednesday, October 29, 2008 9:08 AM
To: France,Becky

Subject: FW: Revised WPM Minutes

Attachments: WPM Oct 2008.doc
Becky,

Based on the result of discussions during the WPM meeting this week we are not including
metals loading limits in permits that have allocations listed in @ TMDL. This results in
significant changes to the Nanochemonics permit. | went through the permit and factsheet
and tried to identify what needs to come out. | put the draft back in your mail box. Please
modify the permit to reflect these changes in policy. Thanks.

Kip Foster

WCRO Water Permit Manager

540-562-6782

From: Newman,Allen

Sent: Wednesday, October 29, 2008 8:47 AM
To: Fowler,Keith; Cunningham,Frederick; Tuxford,Burton; Brockenbrough,Allan; Daub,Elleanore; Thompson,Alison; Thomas,Bryant;
Foster,Kip; Linderman,Curtis; McConathy,James

Subject: Revised WPM Minutes

Attached are revised minutes based on Keith’s and Kip's comments. Any final corrections?

10/29/2008



The Water Permit Managers had their October 2008 conference call on October 27. 2008.
Attendees were:

!“-J

5.

6.

CO: Fred Cunningham, Allan Brockenbrough.
Burt Tuxford. Ellenaore Daub, Valerie Rourke
TRO: Jim McConathy
NRO: Bryant Thomas, Alison Thompson
VRO: Keith Fowler
BRRO: Kip Foster
PRO: Curt Linderman
SWRO: Allen Newman - Host

_ Water Reclamation and Reuse Regulation- Valerie

Regulation was effective Oct 1: copies on DEQ net; Draft implementation
Guidance to ROs soon. Valerie hopes that final guidance with be
published by end of yr. Implemented through VPDES and VPA
programs. Valerie offered to answer any questions on specifics as we go
along.

Draft TMDL Approach for Individual VPDES Permits- Fred
CO has drafted guidance from the permit and TMDL group presented by
email from Fred on Oct 22 (attached to these minutes). CO plans
conference call from representatives from TMDL, permit group and ROs
to work on this task. We agreed to revise Fred’s email guidance to
eliminate annual loadings for metals.

Questions on Permit Fee Review — Fred
Fred commented on the fee correction email. Curt commented on the fact
that CEDS screens have changed in the last permit term so some apparent
errors were not errors when the permit was processed. Fred noted plans
are being developed to QA the data every yr prior to fee notices being
mailed.

New VPDES permits proposing to discharge onto VDOT right of ways — Fred
Fred noted that issues came up as a result of a facility that has been
discharging to a VDOT ditch for some time. Bottom line, VDOT would
like us to notify them and the owner on issuance of a permit. VDOT has
a procedure for using the ROW. Curt stated that this is not necessary, we
develop limits to meet WQS. Keith asked: what distance should we notify
them. noting that some dry ditches travel for some distance before entering
a2 VDOT ROW. Bottom line from Fred is that we should notify them on
new individual VPDES applications that discharge to VDOT ROW using
our BPI.

Coordination of Facility Closure and Final Inspections — Fred
Steve Stell audit indicated that better coordination is needed on final
inspections. The purpose of this item is for Fred to advise ROs to
coordinate on closures from the permit and RO compliance groups so that
inspections are made confirming closure.

When to hold off on issuing the 2004 version of the SWGP and wait on the 2009

version-Bryant



Allison asked if we charge them for the old and new permit. Burt stated
yes, until DEQ decides to stop accepting the old registration statement.
But first verify with the applicant that they actually need the coverage
prior to 7/1/09.

7. OWE transition-Curt
Much discussion was provided, all of which voiced concerns about the
shift of work from OWE to the RO. Jim raised a comment voicing
concern about needing assistance from the OWE regarding technical
review. Fred noted that a final guidance is being considered by the EMT.

8. CEDS administratively continued checkbox-Curt noted

that CEDS allows generation of DMRs and entering DMR data after a
permit has expired only if the administratively continued check box is
checked. Curt wanted an option for the case where the permit has expired.
and does not qualify for administrative continuation, but would allow
CEDS DMR generation and data entry. Much discussion occurred.
Bottom line we must use CEDS to meet our needs realizing that re-
programming CEDS may take time.

9. Antidegradation Workgroup- Fred noted that environmental groups commented to
the SWCB that DEQ should consider antidegradation on a pollutant by pollutant
basis. Bottom line is that DEQ will form a work group to consider.

10. Next WPM call November 19 at 10:00 with TRO host.



CO Advice email entitled: Draft TMDL Approach for Individual VPDES
Permits:

From: Cunningham, Frederick

Sent: Wednasday, October 22, 2008 3:30 FM

Te: Tuxfoerd,Burton; Brockenbrough,Allan; Daub,Elleanore;
Thompson,&lisen; Thomas, Bryant; Foster,Kip; Fowler,Xeith;
f.inderman,Curtis; McConathy, James; Newmarn, Allen

Ce: Martin,Charles; Lott,Craig

Subject: Draft TMDL Approach for Individual VPDES Permits

Good afternoon,

Over the next few months the CcH TMDL and Permit sections plan to
develop guidance to address the inclusions of TMDLs into individual
VPDES permits. Until this TMDL guidance is finalized we are proposing
the following approach for issuance of individual permits. Please
review prior to our Permit Managers meeting con the 27th so we can
discuss. Thanks.

Fred
T$S TMDL - tons/yr or 1lb/yr
176§ TMDL Permit Limits - municipal facilities

Include kg/d limits expressed as a monthly and weekly limit based on
the TMDL. Concentration limits for the permit are the secondary federal
effluent guideline (30 mg/l, 45mg/l) unless BPJ or cther regulations
{e.g. Potomac Embayment) require more stringent concentration limits.

7SS TMDL Permit Limits — industrial facilities

Handle on cases by case basis since there have been few of these thus
far.

Metals TMDL - kg/yr
Metal TMDL Permit Limits - municipal and industrial facilities

Include kg/year limit based upon the TMDL. Concentration limits should
be based upon existing permit water quality criteria concentratiens.
Add a special condition to explain how to caiculate calendar year
limit.

Bacteria TMDL - cfu/yr

Newer TMDLs have a ‘growth factor' included for increased flows usually
2 — 65X the flow so any permits that get reissued use 126 cfu/100ml -
no reductions in concentration are necessary for flow tiers because the
TMDL considered growth. No limit per calendar year.

Older TMDLs are based upon existing flow so growth or flow tiers are
not considered. The loads are cfu/year and usually based on 200 or 126
E.coli. Region may lower the bacteria concentrations limits to meet
the original TMDL load as the facility flows increase or may revise the



TMDL (in house) to include a ‘growth factor’ and issue permit with 126
cfu/ml limit. In either case no limit per calendar year.

Fred K. Cunningham, Dlirector

Office of Water Permits & Compliance Assistance
Virginia Department of Environmental Quality
phone: 804.698.4285

fax: B04.698.4032



Attachment F
Benthic Stream Data

* 1994 Fact Sheet Antidegradation Analysis
(Excerpt)

e Study Protocol for Annual Benthic
Macroinvertebrate Survey of Peak Creek
8/10/00 Revision (Excerpt)

* 1999-2007 Annual Benthic Biomonitoring Report
Summaries

* Benthic Biomonitoring Data Tables
(2005, 2006, 2007)
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Rrovdesadation, Analupls () of

Permit No. VA0000281
\994 Fact Sheet

Effluent Limitations:

DEQ guidance memo 93-015 was used in developing all water
quality based limits pursuant to water quality standards (VR-
680-21-00). Stormwater guidance memo 93-010A was applied to
stormwater outfalls. TMP guidance memo 93-029 was applied to
the toxics monitoring program analysis.

e s T e
Antidegration analvsis®

& g % > Antidegradation was examined because

Magnox has expanded its production and the permit application
indicated an increase in the max 30 day average flow from 0.7
MGD to 1.213 MGD when compared to application for the 1989
permit reissuance. In order to assess if antidegradation
applies to this situation, the new permit application must
represent an increase in instream concentration of pollutants.
The mass loadings for several (total recoverable) parameters
were compared in the following table.

Parameter 1989 application 1994 application
Cadmium, kg/d 0.037 <0.0005
Tot. chromium, kg/d 0.05 0.123
Copper, kg/d 0.13 0.064
Lead, kg/d ND 0.011
Nickel, kg/d 0.38 0.086
Silver, kg/d 0.05 0.001
Zinc, kg/d 0.14 0.338

Reductions in loadings were noted in cadmium, copper, nickel,
and silver. Increases were noted in total chromium and zinc.
Based on this data, antidegradation does apply.

The next step in this process is to determine the Tier of Peak
Creek at the discharge point. There is no available dissolved
metals data below Magnox to determine if the stream segment is
in compliance with WQS or exceeding WQS. 1In the abscence of
suitable chemical data, 93-015 (attachment 6) allows the use
of biological data that demonstrates in stream toxicity.
There are numerous studies available that indicate toxicity in
Peak Creek below Magnox. The three that were used to assess
Peak Creek for this permit were "Peak Creek Sediment Metals"
by L.D. Willis, Regional Biologist for WCRO-DEQ (November,
1989) ; "Instream Impact Study", First Quarter, by Olver, Inc.
dated February 10, 1992; "Instreanm Impact Study", Second
Quarter, by Olver, Inc., dated May 8, 1992. (See Attachment T
for copies of pertinent sections.) The report by Dr. Willis
indicated that biomonitoring downstream at the Rt 99 bridge
below Pulaski found no life in the vicinity. The two reports
by Olver, 1Inc. reported an impact on the downstreanm
populations based on toxicity testing and a benthic
macroinvertebrate study.



VIRGINIA WATEZER CONTROL BOARD
WZST CENTRAL REGIONAL OFFICE

PEAK CREEK SEDIMENT METALS

November 1989

Prepared by

Lawrence D. Willis
Regional Biologist

WCRO
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Recent biomonitoring results have indicated a toxicity problem
-— e - —— —— i m e e R

in Peak Creek, Virginia. Biomonitoring has found no aguatic life in

the vicinity of the Route 99 bridge. These data initiated a benthic

survey and this survey of sédiment metals.

Several peossible sources of heavy mstals exist, but two primary
locations are Magnox, Inc., and the Allied wastsa piles. Magnox,
Inc., (previously Hercules) has a permitted discharge to Peak Creek
and uses heavy metals in the manufacturs of magnetic tape. 2llied
made sulfuric acid and ferric sulphide. The Allied plant closed in
1976 and left behind extensive waste chemical piles.

In addition to these two sources, there are natural deposits of
heavy metals in the area. Abandoned iron and coal mines are common
in the area upstream of Pulaski. These mines supplied ore for three
furnaces in Pulaski. Slag from these furnaces was later used for
£ill for construction sites and many oI the town's shopping centers
are built on it. This fill is another potential source of heavy
metal contamination.

In April 1976 the Virginia Water Control Board (VWCB) received
two pellution complaints that represent the first documented
indication of a heavy metal problem in Peak Creek. One complaint was
a fish kill (17,700 fish) caused by a spill of 150,000 gallens of
ferric oxide from a collapsed lagoon. The other complaint was of the
creek turning red. This problem was traced to runoff from the 2Allied
waste chemicals. Table 1 summarizes the events documented in the
West Central Regional Office (WCRO) files concerning this matter.

The WCRO asked both Allied and Downtown East, Inc., the present
owner, to stop the runoff or remove the chemicals. Neither party has
stopped the runoff. The only action taken has been a lawsuit by
Downtown East, Inc., against a neighboring shopping center to stop
runofif onto the waste piles.

The purpose of this study was to map the occurrence and
magnitude of sediment ﬁetals in Peak Creek, to provide data, and
recommendations for managers +to utilize in deciding if further study

is necessary.
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STUDY SITE AND METHODS

Peak Creek changes from a third to a fourth order stream in the
town of Pulaski. The stream drains an avea that was once heavily
mined for coal and iron. Figure 1 shows the sample stations for this
study and the stations that are regularly sampled as part of our
ambient monitoring system. In addition, Figure 1 shows the locations
of some of the potential sources of heavy metals.

The data presented from the ambien= monitoring stations is a
mean of the data in storet from those stations. The data sampled
during this study are based on single saaoples collected on
June 13, 158%.

Table 2 shows percentiles for sediment heavy metals in the state
of Virginia. These percentiles can be interpreted as the probability
of a stream having a lower concentration. The 1.00 percentile is the
maximum value recorded in the state. The 0.95 percentile means there

is a 5 percent chance of a streanm having a higher concentration.

RESULTS

Table 3 gives the concentration of selected heavy metals in Peak
Creek by river mile. Copper, lead and zinc show relatively high
levels at the contrel site. In fact, these values are above the
statewide 0.95 percentile. Below Magnex a small increase was
observed in nickel, zinc and selenium while copper declines.

The 2llied waste chemical piles showed very high concentrations
of copper, lead, iron, selenium and cadmium. One hundred meters
below where the drainage from these piles enters the stream the
concentrations are very similar to those found in the waste
ﬁiles. The concentrations of copper and selenium at this point are
above the 1.00 percentile. ©Lead, zinc and cadmium are above the 0.98%
percentile. The appearance of high levels of selenium and cadmium
below the waste piles indicates the waste is entering the stream.
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The trend for high metals continues into Claytor lake to the
mouth of Peak Creek. One da=a sheet was found in the files that |
showed high metals at the Claytor Lake Dam.

CONCLUSIONS AND RECOMMENDATIONS
These data indicate Peak Cresek has one of the highest

(= 3

concentrations of heavy metals in the state of Virginia. The igh
values upstream of Pulaski indicate either drainage from the old
mines or else natural inputs. The high community scores observed
here during this summers benthic Survey means the organisms have
either adapted genstically to these concentrations, the metals here
are not in a form to be toxic or the metals are a2t lower than toxic
concentrations. The slight increase below Magnox is small and
probably not significant. More study is needed to determine if the
change is real or in the range of variability for the data. The
similarity of the concentrations below the waste chemical piles to
the waste chemicals is convincing evidence that the chemicals are
entering the stream. This is also the point at which aguatic life
becomes most depauperate,.

There are obviously many sources of metals in Peak Creek. To
adequately determine the relative impact of all the sources will
require a large survey by WCRO. This preliminary survey has
identified a major source of these metals as the Allied chemical
piles. The appropriate steps should be to insure that the runoff
from these piles is stopped.

The concentrations in the sediments are high enough to present a
real possibility of high concentrations in the fish of Claytor Lake.
i recommend fish sampling as soon as possible to determine the
potential for human health risk.

Removing the contaminated sediments in Peak Creek is probably
not a realistic possibility. However, if the runoff can be stopped
from entering the stream, the contaminated sediments could eventual

be covered by noncontaminated sediments.



TABLE 1

FIIT DATA CONCERNING PEAX CREIEK METALS PROBLEM

Permit issued to Allied Chemical
for cooling water discharge.

Robert Conrad reported red color

in Claytor Lake. D. M. McLeod
investigated and found the source

to be Allied Chemicals waste chemical
piles. The waste is from production
of sulfuric acid. A bulldozer was
observed at the chemical pile.

Ken Ragland writes Allied Chemical
stating the discharge is illegal and
remediation must be undertaken. Request
for a plan for removal or containment by
June 17, 1876. No reply found in the files.
Chemical analysis reveals:

cadmium - ©0.58 lead - 150

chromium - 28.8 zinc - 2010

copper - 886 nickel - 17.3

(ppm in water)

Hercules Inc. (now Magnox) lagoon broke
spilling ferric oxide into Peak Creek,
17,700 fish were killed.

Allied closes.

Ken Ragland writes Downtown East, Inc.

which bought the Allied site. Regquest

is made for a.plan to remove or contain
the material by June 15, 1978. Letter

from H. W. Huff (Downtown East, Inc.)

Petition received from Peak Creek land
owners to stop pollution of Peak Creek.
Four Three (43) signatures.

Downtown East writes a letter to the
shopping center which drains onto
chemical piles.

1874
1979

August 30,
August 30,

April 2, 1876

May 14, 1976

April 13, 1976

July 1, 1976

May 12, 1978

June 26, 1978

July 13878

July 27, 1978



H
i
[§3]
[—|
1
=
-~
0
0
e |
it

Benthic Survey to determine effect of
Pulaski County landfill.

Janet Queisser reports resd color
in Peak Creek due to 2Allied Chemical.

Letter from Downtown East stating a
lawsuit was pending against the
shopping center. This is the same
lawsuit L. D. Willis has besn requested
to testify at.

Letter from Don Prager to
H. W. Huff concerning complaints
©f runoff from the chemical piles.

Letter from H. W. Huff stiil talking
about the law suit.

Lawrence Willis found very low
numbers of organisms at the Hwy. 99
Bridge indicating toxicity problem.

Lawrence Willis found no life at the
Hwy. 99 Bridge.

A benthic study was performed
indicating several possible
problems, but most severe impact
was attributed to the runeff from
Allied waste piles.

Sediment data was analyzed for this
report.-

January 1980

March 20, 1980

April g9, 1980

August 28, 1984

=
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December 1, 1984
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VARTABLE
Arsenic
Mercury
Lead
Chromium
Cadmium
Zinc
Copper
Nickel
Selenium
Beryllium

Thallium

NOTE: Prepared by Jean Tingler, OWRM

TABLE 2

Cumulative Freguency Distribution

for Toxic Substances in Sediments

100%

66.8

29.0

1570.0

12000.0

30.0

10700.0

1570.0

48.0

89%
32.04
1.8628
385.36
100.02
6.94
1178.54
235.92
57.44
19.138
2.4

28.568

\D
(8}
o

0.71¢81
173.0

68.14

384.0
S0.34
37.62

1248

12.67

in Virginia
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1.0 INTRODUCTION

1.1 Background

The Magnox-Pulaski Incorporated, Pulaski, Virginia facility manufactures synthetic
iron oxide for use in the magnetic recording industry. As a result of the manufacturing
processes associated with this product, treated wastewater is discharged into Peak Creek
in accordance with the provisions of VPDES Permit No. VA0000281. Prior to discharge
at Outfall 001, the wastewater is treated with lime slurry, followed by flocculation,
precipitation, settling, and neutralization with carbon dioxide. In addition, storm water from
paved and other impervious areas is discharged to Peak Creek from Outfalls 002, 003, and
004, located downstream of Outfall 001.

In March of this year, Magnox initiated lime slurry treatment to the wastewater based
upon flow volume. Prior to this, the addition of lime was dependent on the pH of the
wastewater. As such, lime was not always added in the treatment process. Recent toxicity
testing investigations concluded that cobalt levels in the final effluent were reduced to non-
toxic levels when lime was included in the treatment process irregardless of the initial pH
of the wastewater. This modification in the use of the lime represents the only change in
the treatment process since the last benthic macroinvertebrate study was performed in
1998.

The receiving stream, Peak Creek (New River Basin; New River Subbasin,
Section 2), is a small third order stream originating in eastern Pulaski County. The stream

flow is regulated in part by discharges from the Gatewood and Hogan Reservoirs, located



several miles upstream of the Magnox-Pulaski facility. The upper Peak Creek watershed
is depicted in Figure 1.

In 1992, an instream impact study was initiated to evaluate the influence of effluent
discharged from Magnox on the indigenous aquatic community of Peak Creek. As part of
this study, a quantitative macroinvertebrate survey was performed and indicated moderate
impairment in areas directly downstream of the Outfall 001 discharge point. Since that
time, Magnox has implemented wastewater treatment improvements and has initiated
discharge of some process wastewater to the regional wastewater treatment system. The
most recent macroinvertebrate study conducted in 1998 indicated slight impairment
downstream of the discharge point.

The current VPDES permit issued to Magnox on June 28, 1999 includes a
requirement to perform annual benthic surveys of Peak Creek in the vicinity of the
discharge point. Specifically, the permit requirement states:

Annual qualitative benthic macroinvertebrate studies shall be performed on

Peak Creek to assess impacts of all permitted discharges and shall be

conducted between mid-August and October. The first benthic study shall

be conducted one year following the effective date of the permit during the

designated months. Study design shall be approved by DEQ staff prior to

initiation of testing.
This plan describes the methods proposed to evaluate the influence of process wastewater

and storm water discharges on the indigenous macroinvertebrate community of Peak

Creek and if possible, evaluate any changes in effluent influence observed in 1998.



1.2  QObjectives

The purpose and goal of this study is the determination and evaluation of any
impacts on the indigenous aquatic organisms of Peak Creek resulting from the discharge
of effluent from the Magnox-Pulaski facility. Specific details regarding the methods to be
used and the evaluation of the data are described in the following sections.

2.0 MATERIALS AND METHODS

2.1 General Characteristics of Peak Creek

The general physical and biological characteristics of the head waters of Peak
Creek are typical of low order streams originating in southwest Virginia. As such, this
stream is predominantly allochthonous, receiving much of its organic materials and
metabolic energy from external sources such as leaf litter and similar materials. The
substrate is generally small boulders, rubble, and cobble with exposed bedrock in areas
with higher stream gradients. Much of the creek is shaded by deciduous forest cover,
although riparian trees have been removed from substantial lengths of the stream in areas
directly upstream of the Magnox facility. The creek in the vicinity of the Magnox facility is
typically 3 to 6 meters wide and with the exception of one small impoundment located
directly upstream of the discharge point, flow is generally fast.

2.2 Methods

To evaluate the potential occurrence and degree of effluent impact, annual
qualitative (or quantitative) benthic macroinvertebrate surveys of Peak Creek in the vicinity
of Magnox-Pulaski discharge point will be conducted. To facilitate direct comparisons with
previous studies, these studies will be conducted using the procedures (with appropriate

4



modifications) described in “Rapid Bioassessment Protocols for Use in Streams and Rivers
- Benthic Macroinvertebrates and Fish", EPA/444/4-89/001. Accordingly, Protocol |l
methods will be used in the performance of these studies.

2.2.1 Monitoring Period

Sample collection will be performed in the mid-August to October first time
period, before the second major seasonal emergence cycle is initiated. Additionally,
stream flows during this time are typically the lowest of the year, and the data generated
from these collections should be indicative of any effluent impacts.

2.2.2 Monitoring Station Locations

Site inspections of the Peak Creek study area were conducted in August
1990 and again in March 1991 with Virginia Water Control Board (VWCB) staff for the
purpose of locating suitable benthic macroinvertebrate sampling stations. Accordingly,
suitable riffle areas were examined since these environments generally provide the highest
densities of diverse macroinvertebrate populations. Six sampling stations located at
varying distances upstream and downstream of the Magnox-Pulaski discharge point
representing control, impact, and recovery zones were selected and used for the instream
impact study and initial benthic surveys. To facilitate comparisons with previous work, five
of the same six stations will be used for the annual surveys. The sampling site identified
as Station 5 in the past studies will not be included in these benthic macroinvertebrate
studies. The substrate at this station, which was located just upstream of the confluence
with Tract Fork, is bedrock and stream flow is through braided channels of varying depths.
As such, sample collection is very difficult and the differences in the benthic community

5



(relative to the control sites) may be more influenced by habitat differences than by any
effluent influence. The locations of the five benthic macroinvertebrate survey sample
collection stations with respect to the Magnox-Pulaski facility are depicted on Figure 2.

Stations 1 and 2 were selected to encompass control areas and are located
upstream of the Magnox-Pulaski facility. A second site inspection was conducted in March
1991 with the assistance of the VWCB regional biologist for the purpose of evaluating and
selecting an upstream reference site representative of best attainable conditions for the
Peak Creek study area. Accordingly, a site located near or upstream of the first Commerce
Street bridge, depicted on Figure 2, was selected. Samples have been collected in this
area for evaluations conducted by the VWCB/DEQ and the macroinvertebrate community
in this area showed no indications of pollution impacts. Station 2 will be located in a
shallow riffle area approximately 100 meters upstream of the discharge point. Both
Stations 1 and 2 will be used for comparisons with the remaining sampling areas for the
evaluation of any effluent impacts.

Station 3 will be located in a riffie area approximately 20-30 meters downstream of
the discharge point at or near the zone of initial complete effluent mix. Stations 4 and 5
will be located increasingly farther downstream of the discharge point and will serve as
indicators of recovery from any observed effluent impacts. These stations will also serve
as indicators of any influence from the discharge of storm water runoff. Station 4 will be
located approximately 60 meters downstream of the discharge point. Station 5 will be
located in a riffle area approximately 20 meters downstream of the confluence with Tract
Fork, a significant tributary to Peak Creek. The final location of each sampling station will

6
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be determined based on habitat conditions, with an effort made to ensure that all sampling
sites are as similar as possible.

Station 5, will be relocated to the site below the confluence with Tract Fork that was
previously identified as Station 6. Sampling sites below this point are not appropriate as
the creek is channelized as it passes through the center of the Town of Pulaski and is likely
influenced by storm water runoff from the downtown area.

2.2.3 Monitoring Station Characterization

In addition to habitat characterization, sélected physical, chemical, and
biological analyses will be conducted at each station. Physical analyses will include the
determinations of water temperature, stream width, and stream depth. Chemical analyses
will include the determinations of pH using an Orion Model 230 Portable pH Meter,
conductivity using a YSI Model 33 Salinity-Conductivity-Temperature Meter, and dissolved
oxygen using a YSI| Model 54-A Dissolved Oxygen Meter.

2.2.4 Sample Collection

The slight modifications to the sample collection procedures described for
Protocol Il and used in the previous benthic studies will again be made in these studies to
incorporate site-specific conditions and to improve the accuracy of effluent impact
determinations. Qualitative or quantitative benthic macroinvertebrate samples will be
collected from these sites within each station encompassing left bank, mid-stream, and
right bank areas, wherever possible. To the greatest extent possible, all samples will be
collected from habitats with similar physical characteristics. Macroinvertebrate collections
will be made using Portable Invertebrate Box Samplers (PIBS), since these samplers often
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include substantial numbers of macroinvertebrates typically lost when using kick nets or
other similar samplers. As such, use of these samplers may improve the accuracy of
effluent impact evaluations. Upon completion of collection, macroinvertebrates from each
site will be separated from large debris material, placed in wide mouth containers, and
preserved in the field with 95% ethanol.

Where stream conditions permit, coarse particulate organic matter (CPOM) samples
will be collected at each station to provide an indication of the relative abundance of
shredders. Sampling will be performed using a D-frame kick net and will incorporate 3 to
5 individual leaf packs. Initial processing will occur in the field, and the samples will be
composited, preserved, and returned to the lab for further processing and evaluation.

2.2.5 Sample Processing and Analysis

Upon return to the laboratory, the macroinvertebrates will be identified to
lowest practical taxa (usually family or genus) using standard taxonomic keys.
Conventional distribution parameters will be examined to evaluate the effects, if any, of
effluent on the benthic macroinvertebrate community. These parameters include the
number of taxa, density, diversity, equitability, and the distribution of pollution-tolerant,
facultative, and pollution-sensitive organisms.

In addition to the aforementioned conventional macroinvertebrate distribution
parameters, RBP || metrics will also be included to support a more thorough assessment

of the biological condition of each station relative to the reference stations. These metrics

include:



1. Taxa Richness;

2. Family Biotic Index (modified);

3. Ratio of Scrapers/Filtering Collectors;

4. Ratio of EPT and Chironomid Abundances;

8 Percent Contribution of Dominant Family;

6. EPT Index;

7. Community Similarity Index; and

8. Ratio of Shredders/Total Number of Organisms Collected.
3.0 REPORTING

Upon completion of collection and organism processing, a final report will be
prepared for submittal to the DEQ. This report will summarize the methods used, the
results of the station evaluations and a general assessment of any effluent influence on the
benthic macroinvertebrate community. In addition, all field data and macronivertebrate
identification and quantification data will be included.
4.0 SCHEDULE

The annual sample collection activities will be performed in the mid-August to
October time period when stream flows are typically low. Macroinvertbrate processing and
report preparation will be performed over the following 90 days and the final report

submitted on or about the following February 10 of each year.

p\data\bio\6134 1\macro\assay
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MEMORANDUM

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office
3019 Peters Creek Road Roanoke VA 24019

SUBJECT: Comments on the Benthic Macroinvertebrate Survey of Peak Creek (dated January 8. 2008)
' conducted by Olver Incorporated for Nanochemonics (formerly Magnox Specialty Pigments

Inc.), (VPDES Permit No. VAQ000281)

TO: Becky L. France, Environmental. Engineer. Sr.

FROM: Drew Miller, Regional Biologist

DATE: January 23, 2008

COPIES: Greg Anderson. Kip Foster, Mary Dail, George J. Devlin, file

I concur with the Olver Inc. study results showing that there is a significant effluent effect in Peak
Creek at the stations downstream of the Nanochemonics (Magnox) discharge. This is most notably
seen in the reduction of total taxa, especially those in the EPT (Mayfly. Stonefly, and Caddisfly) orders.
This includes the reduction of Mayfly (pollution sensitive order) individuals at Stations 3 — 3 (from
141 to 15 individuals at station 2 to station 3, respectively). There is also a reduction in scrapers at
Stations 3, 4 and 5. These organisms feed by scraping food from relatively clean substrate surfaces. In
addition, at Stations 3, 4 and 5 there is an increase in organisms that feed through collecting/filtering.
These organisms feed by filtering the water column and are typically dominant in streams impacted by
excessive nutrients and organic waste. Similar to historical surveys, the dominant collector/filterer
organism at Stations 3 — 5 is the facultative caddisfly family Hydropsychidae.

In past surveys, chemical monitoring results showed a large increase in conductivity between the
reference station and Station 3 (from 62 to 1903 umhos/cm in fall 2003). The 2005 survey found
conductivity at Station 3 to be 118 umhos/cm. Despite the lower conductivity, the benthic community
did not improve from historical surveys. The 2006 survey found conductivity to be 375 umhos/cm.
The current survey found conductivity to be 567 umhos/em on September 26, 2007. These data
indicate that the discharges may have decreased between 2003 and 2005, but increased since the 2005

survey.

A TMDL study conducted for the benthic impairment of Peak Creek in 2004 did not consider
Nanochemonics to be a source of stress based on information indicating process wastewater from the
plant was being sent to the Peppers Ferry WWTP. However, current. as well as, historical surveys
indicate that discharges from Nanochemonics have had a continual impact on Peak Creek. Based on
this information, I suggest continued annual monitoring to determine if the benthic community displays
improvement. Additionally, I suggest the inclusion of the Nanochemonic plant impacts into the TMDL
Implementation Plan for the restoration of Peak Creek.



MEMORANDUM

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office
3019 Peters Creek Road Roanoke, VA 24019

SUBJECT: Comments on the Benthic Macroinvertebrate Survey of Peak Creek (dated January 5, 2007)
conducted by Olver Incorporated for Nanochemonics (formerly Magnox Specialty Pigments
Inc.), (VPDES Permit No. VA0000281)

TO: Becky L. France, Environmental, Engineer, Sr.

FROM: George J. Devlin, Regional Biologist I e
DATE: March 26, 2007

COPIES: Greg Anderson, Kip Foster, Mary Dail, Drew Miller, file

I concur with the Olver Inc. study results showing that there is a significant effluent effect in Peak
Creek at the stations downstream of the Nanochemonics (Magnox) discharge. This is most notably
seen in the reduction of total taxa, especially those in the EPT (Mayfly, Stonefly, and Caddisfly) orders.
This includes the nearly complete absence of Mayfly (pollution sensitive order) individuals at Stations
3 _5. There is also a reduction in the percentage of scrapers, organisms which feed by scraping food
from relatively clean substrate surfaces, at Stations 4 and 5. Similar to historical surveys, the benthic
communities at Stations 3 — 5 had considerably higher percentages of the facultative caddisfly family
Hydropsychidae relative to the reference stations. This family is typically dominant in streams
impacted by excessive nutrients and organic waste. :

In past surveys, chemical monitoring results showed a large increase in conductivity between the
reference station and Station 3 (from 62 to 1903 umhos/cm in fall 2003). The 2005 survey found
conductivity at Station 3 to be 118 umhos/cm on October 31, 2005. Despite the lower conductivity, the
benthic community did not improve from historical surveys. The current survey found conductivity to
be 375 umhos/cm on August 22, 2006. These data indicate that the discharges may have decreased
between 2003 and 2005, but had increased during the 2006 survey period.

A TMDL study conducted for the benthic impairment of Peak Creek in 2004 did not consider
Nanochemonics to be a source of stress based on information indicating process wastewater from the
plant was being sent to the Peppers Ferry WWTP. However, current, as well as, historical surveys
indicate that discharges from Nanochemonics have had a continual impact on Peak Creek. Based on
this information, I suggest continued annual monitoring to determine if the benthic community displays
improvement. Additionally, I suggest the inclusion of the Nanochemonic plant impacts into the TMDL
Implementation Plan for the restoration of Peak Creek.



MEMORANDUM

VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office

3019 Peters Creek Road Roancke, VA 24019

SUBJECT: Comments on the Olver, Inc. Benthic Macroinvertebrate Survey of Peak Creek (dated February
8, 2006) conducted for Magnox-Pulaski, Inc. (VPDES Permit No. VAD000281)

TO: Becky L. France, Environmental, Engineer, Sr.
FROM: George J. Devlin, Regional Biologist 9,@/
DATE: March 9, 2006

COPIES: Greg Anderson, Kip Foster, file

I concur with the study results showing that there is an effluent effect at the stations downstream of the
Magnox-Pulaski, Inc. discharge. This is most notably seen in the reduction of EPT (Mayfly, Stonefly,
and Caddisfly) families including the complete absence of Mayfly (pollution sensitive order)
:ndividuals at Stations 3 — 5. There is also a reduction in the percentage of scrapers, organisms which
feed by scraping substrate surfaces at Stations 3 and 4. Similar to historical surveys, the benthic
communities at Stations 3 — 5 had considerably higher percentages of the facultative caddisfly family
Hydropsychidae relative to the reference stations. This family is typically dominant in streams
impacted by excessive nutrients and organic waste.

In the past, chemical monitoring data showed a large increase in conductivity between the reference
station and Station 3 (from 62 to 1903 umhos/cm in fall 2003). The current survey shows that
conductivity at Station 3 was 118 umhos/cm on October 31. Despite the lower conductivity, the
benthic community has not improved from historical surveys.

Based on the benthic survey performed by Olver, Inc. that shows a moderate impact to Peak Creek, I
suggest continued annual monitoring to determine if the benthic community displays any improvement.



MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Road Roanoke. VA 24019

SUBJECT: Comments on the ProChem Analytical, Inc. biomonitoring survey of Peak Creek (dated
March 1, 2004) conducted for Magnox-Pulaski Inc. (VPDES Permit No. VA0000281)

TO: Becky L. France
FROM: George I. Devlin =275
DATE: April 27, 2004

COPIES: Kip Foster, Greg Anderson, Jason Hill, Dr. Larry Willis, file

In this report, ProChem states that Magnox-Pulaski’s effluent has “slight” and “potential” affects on
the macroinvertebrate communities in Peak Creek (pages 13 and 17, respectively). However, when
calculating the RBPII Biological Condition Scores using Station 1 as the reference, Station 2 was rated
Slightly Impaired and all stations located below the Magnox-Pulaski discharge received a Moderately
Impaired designation (Table 1).

As with past surveys, specific differences between the reference sites and the impact sites include
reduced numbers of the EPT (Mayfly, Stonefly, and Caddisfly) families and a severe reduction in
Mayfly (pollution sensitive order) individuals at Stations 3 — 5. Also, the benthic communities at
Stations 3 — 5 had considerably higher percentages of the facultative caddisfly family Hydropsychidae
relative to the reference stations. This family is typically dominant in streams impacted by excessive
nutrients and organic waste.

In summary, I believe that there is a moderate impact from the Magnox-Pulaski effluent. Other
supporting data include ProChem’s chemical menitoring data which shows a pH shift of approximately
two units and an extreme fluctuation in conductivity (from 62 to 1903 umhos/cm) between the
reference station and Station 3.

Other general comments are as follows: Review of Appendix 3 shows that ProChem is using outdated
Virginia Water Control Board family tolerance classifications. Current multimetric indices use metrics
based on more recent research. Some examples of misclassifications in Appendix 3 are: Cambaridae
and Polycentropodidae = Facultative (not Sensitive) and Athericidae = Sensitive (not Tolerant). Also,
review of the Reference section shows that ProChem is using some outdated material. The latest EPA
Rapid Bioassessment Protocols were published in 1999 and a more recent edition (1996) of Merritt and
Cummins is available. In order to improve the quality of their assessments, I recommend they update
reference materials. Based on the benthic and chemical data collected by ProChem, I suggest
continued annual monitoring of Peak Creek.

Attachment
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MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Road Roanoke. VA 24019

SUBJECT: Comments on the Olver Laboratories Inc. biomonitoring survey of Peak Creek (dated
March 26, 2002) conducted for Magnox-Pulaski Inc. (VPDES Permit No. VA0000281)

TO: Becky L. France
FROM: George J. Devlin _‘,—iz'/%’;—.#
DATE: June 20, 2002

COPIES: Kip Foster, Dr. Michael Scanlan, Dr. Larry D. Willis, file

Upon review of this report, I agree that drought conditions have had an impact on the benthic
macroinvertebrate community in Peak Creek as it has for most streams in the region, including the
reference stations. However, all stations below the Magnox-Pulaski discharge (Stations 3 — 5), showed
a distinct reduction in the percent of sensitive organisms collected when compared to both reference

stations.

Olver Laboratories Inc. noted that a Town of Pulaski sewer line between Stations 1 and 2 was repaired
one-week prior to their sampling (page 39). They also suggest that the prior condition and/or the repair
work may have impacted the benthic community. This suggestion has little validity when comparing
the benthic community at Station 2 to Stations 3 — 5. In last September’s sample, Station 2 had the
largest percentage (93.5) of pollution sensitive macroinvertebrates while Stations 3 — 5 ranged from
24.5 to 51.5%. Station 2 also had the highest percentage (50.9) of mayfly individuals (sensitive taxa),
while Station 1 had 25.2% and Stations 3 — 5 ranged from 1.0 to 1.4%. The benthic community at
Stations 3 — 5 had considerably higher percentages of the semi-tolerant caddisfly family
Hydropsychidae relative to the reference stations. This family is typically dominant in streams
impacted by excessive nutrients and organic waste.

When calculating the Biological Condition Scores using EPA’s updated RBP II tolerance values for
macroinvertebrate families, using Station 1 as the reference, Station 3 is Slightly Impaired and Stations
2, 4, and 5 are Moderately Impaired. 1 suggest that annual monitoring continue at this facility.



MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Road Roanoke. VA 24019

SUBJECT: Comments on the Olver Laboratories Inc. biomonitoring survey (dated Feb. 8, 2001)
conducted for Magnox-Pulaski Inc. (VPDES Permit No. VA0000281)

TO: Becky L. France
FROM: George I. Devlin =25
DATE: March 30, 2001

COPIES: Gregory Anderson, Kip Foster, file

As the report by Olver Laboratories states, stations below Magnox-Pulaski discharge point have
reduced numbers of pollution-sensitive organisms, especially Stations 4 and 5. The loss of mayfly tuxa
and the large increases (4 to 8 times), in the caddisfly family Hydropsychidae at Stations 3-5 are a clear
indication that the discharge is having a significant impact on the stream biota. Other indicators, such
as the reduction in a sensitive gastropod family (Pleuroceridae) and the occurrence of tolerant
gastropod families (Planorbidae, Physidae, and Sphaeridae), also lead to the determination that
Stations 4 and 5 below Magnox-Pulaski are Moderately Impaired.

I agree that the survey results at Station 3 from September 2000 show an improvement from the 1998
survey. However, unless Magnox-Pulaski has made improvements in their treatment process, or,
reduced the amount discharged, I am inclined to believe that the improved benthic community is a
result of increased rainfall during spring and summer 2000. This is confirmed when looking at the
trend in WCROQ’s biomonitoring data over the last few years. several long-term monitoring stations
showed an improvement in the fall of 2000 when compared to the drought period during 1998 and
1999.

Due to the Moderately Impaired status of two of the three stations below Magnox-Pulaski and no
convincing knowledge of whether, or not, the slight improvement at Station 3 will be long-term, I
recommend that annual monitoring of Peak Creek be continued.



MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY
WEST CENTRAL REGIONAL OFFICE

3019 Peters Creek Road Roanoke. VA 24019

SUBJECT:  Comments on the Olver Laboratories Inc. biomonitoring survey (dated Feb. 2, 1999)
conducted for Magnox-Pulaski Inc. (VPDES Permit No. VA0000281)

TO: Becky L. France
FROM: George Devlin %
DATE: February 24, 1999

COPIES: Larry Willis, Gregory Anderson, Kip Foster, file

According to the protocols used by biologists at the DEQ, the results of the benthic
macroinvertebrate survey conducted in Peak Creek in September 1998 show that the stream is
moderately impaired due to the impact of discharges from Magnox-Pulaski Inc. One of the primary
indicators used by the DEQ to distinguish if a stream reach has been moderately impaired is the
disappearance of pollution intolerant taxa in the impacted zone relative to control station(s). Taxa
richness of benthic macroinvertebrates (at the family level) declined by 24% between the control
stations and the impacted stations. More importantly, the number of pollution intolerant families from
the Orders Ephemeroptera, Plecoptera, and Trichoptera (EPT) declined by 50% in the same area.
Three sensitive mayfly families (Heptageniidae, Oligoneuridae, and Siphlonuridae) showed
substantial declines at Station 3 and were eliminated from Stations 4 - 6. Additionally, sensitive
caddisflies (Philopotamidae) had been eliminated at station 3 and sensitive snails (Pleuroceridae) were
eliminated from Stations 4 and 5.

Another reliable indicator of biological impairment is the determination of the percent
contribution of the dominant invertebrate family. If one family comprises over 50% of the total
number of organisms at one station, the station is usually determined to be moderately impaired. Olver
Laboratories Inc. analyzed the data at the genus level, thus reducing the affect of this metric. We
recalculated this metric at the family level. At Stations 3 - 5, the caddisfly Hydropsychidae (somewhat
pollution tolerant) accounted for 83% of all the individual macroinvertebrates sampled, whereas, the
dominant family at Stations 1 and 2 were the pollution intolerant mayfly family Oligoneuridae (28.6%
and 27.4 % respectively). The total number of individual Hydropsychidae increased nearly 12x
between the control stations and Station 3. Sharp increases of Hydropsychid caddisfly larvaz typically
indicate that a stream is receiving excessive organic matter, or, that a change in water chemistry has
oceurred resulting in nutrient enrichment and excessive primary production, or, that metals
contamination has occurred. Habitat assessments conducted by Olver Laboratories Inc. (Appendix 1)
confirm the increased algal and bacterial growth occurring downstream of Magnox-Pulaski’s discharge

(Stations 3 - 5).



MEMORANDUM
DEPARTMENT OF ENVIRONMENTAL QUALITY
WATER REGIONAL OFFICE

3019 Peters Creek Road Roanoke, VA 24019

SUBJECT: Review of Magnox Instream Impact Assessment Plan

To: Greg Anderson

F : . Wi j ' s ////
ROM Lawrence D. Willis, Ph D;f?- (/

DATE: June 9, 1998

COPIES: Jim Smith, Becky France, File.

T have reviewed the Magnox instream impact study plan and have only a
few comments. First, I suggest using more up to date metrics for data
analysis. The original RBP metrics are out dated and the state of the art
is to use site specific metrics. Specifically, I would not use the ratios
of functional feeding types.. There are many other metrics that can be used
(See Revisions to REPs 1997). Secondly, I am concerned about the limited
time of the study and the heavy rains we are having this year. If the
rains continue through the summer we biclogical conditions could be better
than normal instead of worse case. Any conclusion of this study need to be
taken in the context of this years' flow conditions. Neither of these
comments should result in failing the study proposal. In fact, I suggest
approving the study plan and communicating these concerns to the company

for their consideration.
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TABLE 3
Macroinvertebrate Assemblage in Peak Creek Leaf Packs
on October 31, 2005

TAXA Functional Feed Grp. [Station 1 [Station 2 |Station 3 |Station 4 |Station 5
ARTHROPODA:
Insecta
Megaloptera
Corydalidae
Nigronia sp. Predator 1
Trichoptera
Hydropsychidae
Hydrapsyche sp Collectar/Filtersr 2 2 17
Cheumatopsyche sp. | Callector/Filterer 5
Diplecrtona sp. Collector/Filterer
Philopotamidae
Chimarra sp, Collector/Filterer [l 3 2
Hydroptillidae
Hydroptila sp. | Scraper
Limnephilidae | Shredder 1
Platycentropus sp. Shredder 1
| _Ephemeroptera
Isonychiidas
Isonychia sp. Collector/Fllterar 4
Heptageniidae
Epeorus sp, Seraper
St sp. Scraper 3 B
Baetidae
Baetis sp. Scraper
Siphlonuridae
Ameletus sp. Coliector/Gatherer
Siphloaurus sp. Collector/Gatherer
Ephemerillidas
Ephemerella sp. Scraper
Drunelia sp. Collector/Gatherer
Eurylaphella sp. CollectoriGatherer
| Ephemeridae
Ephemera sp. Collector/Gatherer
Plecoptera
Perlidae
Acroneuria sp. Predator 2
Chioroperlidae
Haploperia sp. Shredder
Taeniopterygidae
Taeniopteryx sp. St
Capniidae
Allocapnia sp. Shredder 13 5 8
Peltoperlidae
Peltoperia sp. Shredder 1
Perlodidae
Isaperia sp. Predator 19
Coleoptera
Psephenidae
Psephenus sp. Scraper 1
Elmidae 1
Stenelmis sp. Scraper
Diptera
Chironomidae Collector/Gatherer 1 1 36 125 5
Tipulidae
Tipula sp, Shredder
Antocha sp. Shredder
Simulidae i
Simufium sp. Collector/Filterar 5
Odonata
Aeshnidae
Aeschna sp. Fredator
Coenagrionidas
Argia sp. Predator 10 1
Corduliidae
Corduliinae sp. Predator 2
ANNELIDA
QOligochasta Collector/Gatherer 3
IMOLLUSCA:
I Corbicula Collector/Fillerer 4 2
Physidae 5 -_ _____________ 1 17
TOTAL INDIVIDUALS 20 30 7 183 8
TOTAL NUMBER OF TAXA 6 10 Z 10 2
TOTAL SHREDDERS \ : - 13 7 1 ] 0
|RATIO SHREDDERS/TOTAL \m \\\ 0.65] 0.233333] 0.014085| 0.04918 0

OLVER INCORPORATED
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TABLE 3
Macroinvertebrate Assemblage in Peak Creek Leaf Packs
on August 22, 2006

TAXA Functional Feed. Grp. [Station 1 |Station 2 |Station 3 E'I_atir.m 4 |Station 5
ARTHROPODA:
Insecla
Megaloptera
Corydalidae
Corydalus sp. Predator 1
Trichoptera
Hydropsychidae
Hydropsyche sp. Collector/Filierer 3 4 32 4 1
Ch lopsyche sp. |Collector/Fillerer 1
Diplecrtona sp. Collector/Fillerar
Philopotamidae
Chimarra sp Collectar/Fillerer ] 19 34
Hydroptilidae
Hydreptila sp. Scraper
Limnephilidae Shredder 1
Platycentropus sp. | Shredder
Ephemeroptera
Isonychiidae
Isonychiz sp. Coliector/Fillerer 2 2
Heplagenidae
Epeorus sp, Scraper 5
Stenonema sp. Scraper " 2 3
Baelidae
Baetis sp. Scraper 2 2
Siphlonuridae
Ameletus sp. Colleclor/Gatherer
Siphlonurus sp. Collector/Gatherer
Ephemerillidae
Ephemerelia sp. Scraper
Drunella sp. CollectoriGatherer
Eurylophella sp. Collecior/Gatherer
Ephemendae
Ephemera sp. Collector/Gatherer
Plecoptera
Perlidae
Acroneuna sp. Predator 3 4 1
Chioroperidae
Haploperia sp. Shredder
Taeniopteryaidae
Taeniopteryx sp. Shredder
Capniidae
Allocapnia sp. Shredder 2 2 1 1
Peltoperiidae
Peltoperia sp. Shredder
Perlodidae
Isoperia sp. Predator
Coleoptera
Psephenidae
Psephenus sp. Scraper 1
Elmidae
Steneimis sp. Scraper 1 2 1
Diptera
Chironomidae Collector/G Br 23 2 52 40 5
Tipulidae
Tipula sp. Shredder
Antocha sp. Shredder
Simulidae
Simulium sp. Collector/Filterer 11 B2 45 T 1
Empldidae Predalor 1
Odonata
Aeshnidae
Boyena sp. Predator 1 2
Coenagrionidae
Argia sp. Predator 1
Cordulidae
Cordulinae sp Predator
ANNELIDA
Oligochaela Colleclor/Galherer
MOLLUSCA:
Corbicula Colleclor/Fillerer
Pleurocendae
Physidae Scrapers =
[TOTAL INDIVIDUALS EQ.\\\\\!‘\\ e 63 123 180 54 8
ITOTAL NUMBER OF TAXA ‘:: - 10 10 15 5 4
ITOTAL SHREDDERS N R 2 E] 1 0 1
RATIO SHREDDERS/TOTALPOS . 0.031746] 0.02438] 0.005556 2 n.125h
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Attachment G
Wasteload and Limit Calculations
e MIXER Program Output
e Wasteload Allocation Spreadsheet

e STATS Program Outputs (ammonia, copper,
zinc)



Mixing Zone Predictions for

Effluent Flow = 0.93 MGD
Stream 7Q10 =1.14 MGD
Stream 30Q10 = 1.14 MGD
Stream 1Q10 =1.14 MGD
Stream slope = 0.002 ft/ft
Stream width =61 ft
Bottom scale = 3

Channel scale = 1

Mixing Zone Predictions @ 7Q10

Depth = 2313 ft
Length =11974.43 ft
Velocity = .2271 ft/sec

Residence Time = .6102 days

Recommendation:

Nanochemonics Loadings, LLC

A complete mix assumption is appropriate for this situation and the entire 7Q10

may be used.

Mixing Zone Predictions @ 30Q10

Depth = 2313 ft
Length =11974.43 ft
Velocity = 2271 ft/sec

Residence Time = .6102 days

Recommendation;

A complete mix assumption is appropriate for this situation and the entire 30Q10

may be used.

Mixing Zone Predictions @ 1Q10

Depth =.2313 ft
Length =11974.43 ft
Velocity = 2271 ft/sec

Residence Time = 14.6459 hours

Recommendation:

A complete mix assumption is appropriate for this situation providing no more than

6.83% of the 1Q10 is used.

Virginia DEQ Mixing Zone Analysis Version 2.1
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7/7/2008 9:52:36 AM

Facility = Nanochemonics Holdings, LLC
Chemical = ammonia as nitrogen (mg/L)
Chronic averaging period = 30

WLAa = 14
WLAc = 0.8
QL. =0.10

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 5

Expected Value = .185970

Variance = .012450

C.V. =06

97th percentile daily values = .452545

97th percentile 4 day average = .309416

97th percentile 30 day average= .224290
#<QlL. =1

Model used = BPJ Assumptions, Type 1 data

No Limit is required for this material

The data are:

0.85
0.33
0

0.12
0.62



4/8/2008 4:43:30 PM

Facility = Nanochemonics Holdings, LLC
Chemical = dissolved copper (ug/L)
Chronic averaging period = 4

WLAa = 18
WLAc = 15
QL =1

# samples/mo. = 1
# samples/wk. = 1

Summary of Statistics:

# observations = 1

Expected Value = 1000

Variance = 360000

C.V. =06

97th percentile daily values = 2433.41

97th percentile 4 day average = 1663.79

97th percentile 30 day average= 1206.05
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit =18
Average Weekly limit = 18
Average Monthly LImit = 18

The data are:

1000



4/8/2008 4:31:19 PM

Facility = Nanochemonics Holdings, LLC
Chemical = dissolved zinc (ug/L)
Chronic averaging period = 4

WLAa = 150
WLAc = 200
QL =02

# samples/mo. = 1
# samples/wk. = 1
Summary of Statistics:

# observations = 1

Expected Value = 1000

Variance = 360000

C.V. =06

97th percentile daily values = 2433.41

97th percentile 4 day average = 1663.79

97th percentile 30 day average= 1206.05
#<Q.L. =0

Model used = BPJ Assumptions, type 2 data

A limit is needed based on Acute Toxicity
Maximum Daily Limit = 150
Average Weekly limit = 150
Average Monthly Limit = 150

The data are:

1000



Attachment H
Whole Effluent Toxicity Test Data
e 1994 WET Limit Determination

e WET Limit Compliance Review
Memorandum

e Acute/Chronic Toxicity Endpoint
Spreadsheet (WETLIM10)

e Permittee Toxicity Evaluations



CEC

MEMORANDUHX

DEPARTMENT OF ENVIRONMENTAL QUALITY
Water Regional Office

P.0O. Box 7017 Roancke, VA 24019

SUBJECT: Reissuance of Magnox, Incorporated
VPDES VA0000281

TO: File

FROM: Marcia Degen, WCROWFL /%?yu
DATE: January 25, (1994

COPIES: Permit Fact Sheet

A TMP for Magnox was developed by D. DeBiasi on March 1, 1993, for
incorporation into a permit modification that was never processed.
That TMP required completion of the TRE and set a WET limit. The
special conditions listed in the March 1, 1993, memo were updated
+o reflect current language as described in the TMP guidance
document 93-029 and in the Update to Appendix E dated January 19,
1994. No changes were made to the type of testing required (3-brood

survival and reproduction tests using Ceriodaphnia dubia).
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WET LIMIT CALCULATION - Fill in IWC and ACR.
IWC = 45%
ACR = 297 (See below)
0.72
D57
2.4
DIL = 2.24 TUc
WLAC = 0.67 TUa
WLAa,c = 1.99 TUc
LTAc = 1.61
LTAa,c = 1.14
MDL = 3.87 TUc NOEC = 25.87 Use most stringent
MDL = (2,73 TUS) NOEC = 36.670f these two values
0.202020 TUa
dokk okok ok ok 0.27 TUa when only acute data available 366.73 = LCS50

The calculated limit is more representative if it can be cal-
culated with a site-specific ACR. This should be done by making
direct comparison between acute and chronic data for the same
species with tests run on +he same dates. (ie, if there was an
acute test run during or just before a chronic test, divide the LC50
by the NOEC for that species for those tests and get an ACR. Or, the
1LC50 value can be calculated from the survival of the organisms during
the first 48 hours of a chronic test.) If there is more than one
data pair, calculate individual ACR’s and and take the geometric mean.

An LCS50 reported as >100% is not useful in this calculation
pecause the resulting ACR is not a specific number. We only know
that the ACR is higher than some number. Therefore, do not use a
data pair if the LC50 is reported as >100%. If all LC50's are >100%
then the effluent is not acutely toxic and we only need to calculate
a WLAc in order to set a WET limit. Some statistics programs will

calculate an LC50 that is higher than 100. If you can get a real



MEMORANDUM

DEPARTMENT OF ENVIRONMENTAL QUALITY
West Central Regional Office
3019 Peters Creek Road Roanoke, VA 24019

SUBJECT:  Whole Effluent Toxicity (WET) Limit Compliance Review
Nanochemonics Holdings, LLC: VPDES Permit No. VA0000281

TO: File
FROM: Becky L. France. Environmental Engineer Senior
DATE: April 8, 2008 (Revised September 2, 2008)

COPIES: Deborah DeBiasi. TSO
CURRENT WET TESTING REQUIREMENTS:
Outfall 001 has a Whole Effluent Toxicity (WET) limit of 2.73 TU, with chronic toxicity testing of outfall

001 using Ceriodaphnia dubia from 24-hour flow weighted composite samples. This WET limit became
effective on March 1. 1997. A memorandum describing the calculation of this limit is attached.

The facility has completed fifteen quarters of chronic tests using Ceriodaphnia dubia. The permitee failed to
meet the WET limit for the December 2007 test. Additionally, the calculated LCsp at 48 hours was 83.7
percent for the September 2007 test. The permittee passed the March and June 2008 toxicity tests with a TU.
of 1.0. Table 2 contains a summary of the quarterly toxicity testing data. Table 3 contains chemical
characterization of effluent included with each test to support any relationships between effluent constituents
and potential toxicity.

TOXICITY TESTING HISTORY:

In 1997, the facility identified sodium sulfate as the primary cause of toxicity problems. This toxicity was
noted when the sodium sulfate concentration reached 2,000 mg/L. The facility began separating high sulfate
process water from the clarifiers and filter presses and routing to Peppers Ferry Regional Wastewater
Treatment Authority. This high sulfate process water was routed to a tank associated with the process for pH
adjustment to precipitate nickel and zinc to within pretreatment specifications. All high sulfate process water
was routed to a day tank (40,000 gallons) and discharged to the Peppers Ferry WWTP at an average flow rate
of 75 gpm. Following completion of these changes, the effluent discharged from Pond No. 1 averaged
sulfate well below a level of 2,000 mg/L which was sufficient to cause toxicity in excess of the WET limit.

Upon completion of the project to route high sulfate wastewater to the Peppers Ferry WWTP. toxicity
problems became evident again. Therefore. Nanochemonics entered into a Special Order by Consent to
begin an accelerated Toxicity Reduction Evaluation (TRE) Program. The results of the toxicity evaluation
revealed that cobalt contributed to the toxicity problems. When the HIEN Process was in operation, cobalt
was solubilized into the effluent. Cobalt was found to be toxic at levels above 40 pg/L and inhibited
reproduction at levels greater than 5.1 pg/L. The results of the testing indicated that the effluent toxicity



WET Limit Compliance Review
Nanochemonics Holdings, LLC (VA0000281)
Page 2 of 4

exceeded the WET limit when the cobalt concentration exceeded approximately 20 pg/L. Further toxicity
testing revealed that an optimal maximum cobalt concentration was between 5-6 pg/L. The 1999 TRE
indicated that lime addition via precipitation effectively reduced toxicity. Therefore, the addition of caustic
soda for pH adjustment was discontinued. and the facility began using lime exclusively for the precipitation
process.

Toxicity testing results in November 1999 indicated chronic toxicity above the WET limit. This toxicity may
have been due to impurities in the ferrous sulfate (copperas). Therefore, the supplier of copperas was
required to provide material only from the original source.

In February 2000, chronic toxicity was noted as well as an increase in dissolved cobalt and a reduction in
effluent hardness. To improve the effectiveness of the toxic metal ion removal, a process modification was
completed to provide a continuous dosing of lime to raise the hardness above 95 mg/L. The modification
changes are described in the report “Effluent Hardness Evaluation on Chronic Toxicity™ dated April 3. 2000
found in the attached pages.

In November 2000, toxicity test failed the whole effluent toxicity limit even thought the effluent hardness
was higher than 95 mg/L. Nanochemonics concluded that the November 2000 chronic effluent toxicity was
influenced by fine solids carryover in the treatment process. Waste caustic recycling was implemented to

allow for increased hardness from lime. Also. Nanochemonics cleaned Pond No. 4 which resulted in
improved effluent clarity.

In September of 2007. Nanochemonics stopped routing high sulfate wastewater to the process sewer. The
pretreatment permit with the Town of Pulaski expired on January 2008 and has not been renewed.
Nanochemonics recycles caustic soda back into the process. In January 2008, the toxicity test results of 4.0
TU, failed the limit of 2.73 TU.. The permittee believed the lower total hardness and cobalt were significant
contributors to the toxicity.

RECOMMENDATIONS: Maintain the WET limit of 2.73 TU, from the previous permit. There appears to
be a great deal of variability in the sulfate, conductivity. hardness, cobalt, and total dissolved solids.
Additionally, there have been changes in the wastewater characteristics. Furthermore, insteam benthic
testing indicates a continuing moderate impact downstream of the discharge. Five toxicity tests have been
completed since the facility stopped routing high sulfate wastewater to the sanitary sewer. Five monthly
toxicity tests using Ceriodaphnia dubia and Pimephales promelas are needed to evaluate whether the effluent
is toxic to the aquatic organisms. These 10 toxicity tests will provide adequate data for statistical
reevaluation of the limit. Following five monthly toxicity tests, quarterly chronic toxicity tests using the
most sensitive may be initiated.




WET Limit Compliance Review

Nanochemonics Holdings, LLC (VA0000281)

Page 3 of 4

Table 1 FACILITY INFORMATION

FACILITY: Nanochemonics Holdings, LLC

LOCATION: 720 Commerce Street, Pulaski, Virginia

VPDES #: VA0000281 Expiration Date: January 15, 2012

SIC CODE/DESCRIPTION: 2816 Inorganic Pigments

OUTFALLS/FLOWS (MGD):  Outfall 001 = 0.93 MGD (maximum 30 day flow).

WASTEWATER AND TREATMENT:
The facility treats process water associated with the production of metallic oxides. Treatment consists
of alkalization, flocculation, settling basins, and reacidification. Sludge from the settling basins is

dewatered in the sludge drying bed.

RECEIVING STREAM/CRITICAL FLOWS/IWC/HARDNESS:

Receiving Stream: Peak Creek WET Limit =2.73 TU,
River Basin: New River

Section: 2

Class: AY

Special Standards: v. NEW-5
NOEC =37 %

CURRENT TMP REQUIREMENTS:

Biological — Quarterly chronic toxicity testing using Ceriodaphnia dubia on 24-hour flow weighted
composite samples.

TESTING LABORATORY:
Olver Laboratories Incorporated



WET Limit Compliance Review
Nanochemonics Holdings. LLC (VA0000281)

Page 4 of 4
TOXICITY TEST DATA

Table 2 Chronic Toxicity Test Results: Nanochemonics Holdings. LLC: VPDES Permit No. VA0000281,
Qutfall 001

% Survival
Test Date Test Organism TU, NOEC NOEC in 100% effluent
(month/year) Survival %  Reproduction
Quarter (Q) %
9/04 Q1 Ceriodaphnia dubia 1.0 100 100 100
11/04 Q2 Ceriodaphnia dubia 1.0 100 100 100
3/05 Q3 Ceriodaphnia dubia 2.0 100 50 100
6/05 Q4 Ceriodaphnia dubia Invalid Invalid Invalid Invalid
9/05%* Q5 Ceriodaphnia dubia Invalid Invalid Invalid Invalid
10/05 Q5 Ceriodaphnia dubia 2.7 37 37 50
11/05 Q6 Ceriodaphnia dubia 2.7 100 37 90
4/06 Q7 Ceriodaphnia dubia 2.7 100 37 100
6/06 Q8 Ceriodaphnia dubia 1.0 100 100 90
10/06 Q9 Ceriodaphnia dubia 1.0 100 100 90
12/06 Q10 Ceriodaphnia dubia 1.0 100 100 80
3/07Ql1 Ceriodaphnia dubia 1.0 100 100 100
6/07 Q12 Ceriodaphnia dubia 1.0 100 100 70
9/07 Q13 Ceriodaphnia dubia 2.0 75 50 0
12/07 Q14 Ceriodaphnia dubia 4.0 100 25 80
3/07 Q15 Ceriodaphnia dubia 1.0 100 100 100
6/08 Q16 Ceriodaphnia dubia 1.0 100 100 100

#*This test was terminated due to atypically poor performance in control group. Then the fifth quarter testing was rerun
in October 2005.
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MAGNOX PULASKI INCORPORATED
P.O. DRAWER 431

PULASKI, VIRGINIA 24301 USA
TEL (540) 980-3500

FAX (540) 980-6873

()

April 5, 2000 B E..LF

Ms. Tammy Rogers APE 86 a8
Enforcement Specialist
Virginia Department of Environmental Quality o 4 ST
West Central Regional Office UE il
3019 Peters Creek Road, NW
Roanoke, VA 24019

Re: Response to Warning Letter No.

00-01-WCR0-059, Magnox-Pulaski
Incorporated, VPDES Permit No.
VA0000281, Job Number
61341.200

Dear Ms. Rogers:

In November 1299, Magnox-Pulaski Incorporated conducted quarterly chronic toxicity
testing in accordance with the requirements of our VPDES permit. This testing, performed
using Ceriodaphnia, resulted in 3 nen-continuous dose-response; test organism reproduction
in the middle effluent concentrations was significantly reduced relative to the controls while
reproduction in the lowest and highest test solutions (including 100% effluent) was not
significantly reduced. In accordance with EPA guidelines, the no observed effect
concentration (NOEC) for this test was determined to be 12.5% effluent, with a
corresponding TUc of 8.0. This resulted in an exceedence of the whole effluent toxicity
(WET) limit of 2.73 TUc contained in the permit, and the issuance of the above-referenced
warning letter.

Since the determination of a permit exceedence, Magnox initiated a series of
investigations to identify the cause of non-compliance and implement appropriate corrective
measures. 1hese are summarized as follows:

17 Effluent Chemical Characterization: In conjunction with the toxicity testing, Magnox
collected samples for chemical characterization and to monitor levels of effluent
constituent previously determined to contribute to toxicity. Each of the four samples
used in the November toxicity testing was analyzed for conductivity, alkalinity,
Lo et andie eulfate, total recoverable cobalt, and dissolved cobalt. The




generally within the ranges observed in previous testing that complied with permit
limits.

Process Wastewater and Production Investigation: All aspects of product
manufacturing and wastewater generation were investigated to identify differences
in production activities and wastewater streams during this test period relative to
prior test periods when the effluent was not toxic. This included examinations of
raw materials, product lines in effect at the time of testing and corresponding rates
of production, as well as general observations of staff responsible for overseeing
production.

This investigation determined that production during this period was typical and
focused on the generation of magnetites. Production rates were within typical
ranges and no new processes were initiated during this period. With the exception
of an unusual foaming problem in a copperas purification reactor, all other operations
appeared normal. Further investigations and analysis of the raw materials used in the
production processes at Magnox were conducted in an attempt to determine the
cause of the observed foaming. These investigations suggested the potential
presence of an impurity in the copperas (ferrous sulfate) used as raw material in the
production of iron oxides. The supplier of the copperas was contacted and it was
determined that the copperas in question originated from a new source. The supplier
was instructed to provide future supplies of copperas from the original supplier only
as a means of minimizing the potential for the introduction of toxic constituents in
the waste stream.

Wastewater Treatment Evaluation: In conjunction with the wastewater generation
investigations, an evaluation of the wastewater treatment process was performed to
identify any potential deficiencies that could cause or contribute to the observed
apparent toxicity. The results of this investigation indicated that the treatment
system was operating within normal parameters and there were no visible or
chemical indicators of treatment problems. No new treatment additives or processes
were in place during this period and wastewater flows were not unusually high or
low.

In summary, the results of these investigations appeared to indicate that an impurity

(or impurities) in the copperas was the likely cause or contributor to the apparent toxicity
observed in the November test. As a result, the supplier of copperas was required to
provide material only from the original source.

Upon completion of these investigations, Magnox performed a follow-up test to

ensure that the corrective actions implemented were effective. This test, performed in
December 1999 indicated a substantial reduction in toxicity relative to the November test.
The test produced a typical dose response and the NOEC and corresponding TUc were 50%
and 2.0, respectively. The TUc was within permit limits and the results of this test were
provided with the December 1899 discharge monitoring report.

We helisved that the corrective actions put in place will reduce the potential for



Ms. Tammy Rogers
April 5, 2000
Page 3

In February 2000, Magnox conducted the third quarter chronic toxicity testing. The
sources of all raw materials were confirmed since the November test and the treatment
system was operating within design criteria. In spite of this, the effluent used in testing
proved to be toxic. Unlike the November test, the effluent exhibited a typical dose response
and Ceriodaphnia reproduction was reduced in all test concentrations. The resulting NOEC
and TUc values were <12.5% and >8.0, respectively. As in the past, Magnox and Olver
Laboratories immediately initiated an investigation to determine the source of the observed
toxicity. The results of this investigation indicated a substantial reduction in final effluent
hardness and an increase in the concentrations of dissolved cobalt (Please see the attached
t+able). Further investigation indicated that the wastewater generated during this period had
a high pH and lime addition was not needed to adjust and maintain wastewater pH at the
optimum metals flocculation and precipitation levels. As such, there appeared to be
insufficient lime 1o effectively remove dissolved cobalt and increase hardness to non-toxic
levels. After additional examination, it was determined that the only times this situation
could be expected was during periods of high magnetite production when there are no low
pH production process that neutralize the high pH magnetite wastewater.

In an effort to eliminate the potential for this occurrence in the future, Magnox
immediately initiated a lime treatment investigation to determine the optimum lime feed
rates and effluent hardness levels. Earlier work performed by Magnox and Olver
Laboratories indicated effluent metals and toxicity were effectively controlled by lime
treatment. The work in progress was performed to better control lime treatment to reflect
variations in influent wastewater pH and flow. As described in detail in the attached report,
Magnox initiated this program with a two week lime feed evaluation. The first week
focused on determining the lime feed rates needed to maintain a final effluent hardness of
100 - 125 mg/L. This required the control of lime addition based on flow rather than pH as
in the past. Once the feed rates were determined, effluent toxicity testing was repeated
during the second week of the program to monitor the effects of increased lime feed and
hardness on final effluent toxicity. The results of the toxicity testing were very positive; the
NOEC and TUc values were 100% effluent and 1.0 TUg, respectively. The results of this
test and the 3" Quarter Toxicity Test are included herein. It will be noted on the March
2000 DMR that one copy of each toxicity test report were previously submitted on April
6,2000.

Magnox is committed to implementing a new lime feed system to ensure adequate
lime addition to ensure compliance with the VPDES permit WET limit. We believe that these
additional improvements will further enhance toxicity control and effluent quality. In
addition, we plan to forward the results of additional investigations to your office for review
as we progress through this project.

4 aemeidecation of the program currently in place



Ms. Tammy Rogers
April 5, 2000
Page 4

detail. At this time, we can discuss our schedule for implementation of new lime feed
processes and associated compliance issues.

| hope that this information fully satisfies the requirement to respond to the warning
letter and we look forward to the opportunity of meeting with you to discuss our addition
plans and schedule of implementation. In the meantime, please do not hesitate to contact
me or Lawrence Hoffman at Olver Laboratories Incorporated should you have any guestions

or require additional information.
Sincerely, @ “ m

Carmine DiNitto

President
CAD/egl
Enclosures
ce: Mr. R. Lawrence Hoffman, Vice President, Olver Laboratories Incorporated (w/encl.)

Ms. Becky L. France, Environmental Engineer, DEQ -Roanoke, Va.

FADATA\BIOVET 341, 200\LETTERS\WARNLET.CVA



Magnox-Pulaski, Incorporated

Cumulative Quarterly Toxicity Data Summary
Ceriodaphnia dubia Clhironic Toxicity Testing

. TEST SAMPLE | CONDUCTIVITY | ALKALINITY | HARDNESS i OEAL SULFATE T‘.J.T REC. PESEIEVED S
T DATE NO. i ihasios) (/L) L) SODIUM (me/L) COBALT COBALT TOXICT]
(mg/l) (mg/l) (mg/L)
: 1/11/99 - | 2,490 256 80 513 905 0.025 0.008 MOEC=37%
1/18/99 TUc=2.7
2 1,975 312 76 390 182 0.012 0.005 1Cys >100%
3 1,544 234 80 301 457 0.019 0.006
4 1,249 132 84 243 418 0.011 0.004
5 1.112 134 100 213 357 0018 0.007
ly | 2/11/99 - ] 1,768 170 80 319 673 0022 0.007 MOEC = 37%
2/18/99 TU-=27
2 2,118 200 88 384 816 0.014 0.005 [Cos =42.6%
3 2,519 216 104 477 977 0.016 0.004
4 2,090 78 84 398 852 0.020 0.010
5 2,116 88 112 374 882 0026 0012
5/12/99 - 1 1,328 148 100 307 363 0.001 =(.001 NOEC = 100
5/19/99 TUe=1.0
ng 2 1,194 108 92 231 472 0.003 <0001 1Ty >100%
3 1,033 16 96 202 428 <0.001 =0.001
4 929 108 108 182 393 <0.001 <(.001
5 1,008 116 100 149 365 <0.001 <0,001
8/09/99 - 1 1,810 40 124 360 660 0.006 0001 NOEC = 100
8/16/99 TUe=1.0
ng 2 1,276 114 116 254 450 0007 0.001 1Css > 100%%
3 1,208 114 120 236 430 0.006 0.003
4 1,113 116 12 214 400 0.005 0.001
5 1,269 116 136 271 475 0.003 0.003

1+ 61341.200

Page 1 of 2




Magnox-Pulaski, Incorporated

Cumulative Quarterly Toxicity Data Summary
Ceriodaphnia dubia Chronic Toxicity Testing

TOT . VEL
TEST | SAMPLE | CONDUCTIVITY | ALKALINITY | HARDNESS | oorfl | SULFATE Pt PISSDLYED —
T DATE NO {mibinslom) (mg/L) (mg/L) SODIUM (ogll. COBALT COBALT TOXICI
' (me/L) ) (mg/L) (mg/L)
11/16/99 - 1 2,420 128 156 5321 271 0.005 0003 NOEC = 12.5
11421799 Te=8.0
ing 2 1,788 138 136 353 600 0.009 0.003 1095 = 24,6%
MNoncontinuo
3 1,458 116 108 285 527 0.009 0.004
4 1,460 178 112 289 198 0.005 0.003
Testing completed on Day 5 due to sufficient brood production in control group.
12/13/99 - 1 1,419 16 108 272 510 0011 0.007 NOEC =500
12/19/99 TUg=2.0
ing 2 1,280 114 108 226 439 0.009 0.005 1C35 =100%
3 1,083 120 96 205 399 0.007 0.001
4 1,158 124 120 207 418 0.004 0.002
3 I,153 a4 120 214 432 0.003 0.001
2/21/00 - 1 2,068 162 68 a7l 726 0.012 0.010 NOEC = <12
2/27/00 TUz=>80
ing 2 1.568 130 68 323 550 0.012 0.009 1€,y <12.3%
3 1,250 108 72 250 430 0.010 0.008
4 1,289 162 60 261 428 0.008 0.007
3 1,486 288 52 338 421 0012 0.007
3/14/00 - 1 1,374 132 100 236 440 0.006 0.0035 NOEC = 100
3/20/00 Tu.= 1.0
ing 2 1,210 138 96 203 433 0.005 0.003 1054 = 100%,
3 1,130 130 96 215 419 0.006 0.006
4 1,033 128 112 190 381 0.004 0.004
3 893 134 116 139 273 0.003 (roo3
1t starts quarterly sampling for new permil, effective date June 28, 1999.
r 61341.200 OLVI

LABORATOR
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MAGNOX PULASK! INCORPORATED \

P.O. DRAWER 431

PULASKI, VIRGINIA 24301 USA
TEL (540) 980-3500

FAX (540) 980-6873

AT oL pre—tes,

January 10, 2001 i

Ms. Becky France
Environmental Engineer Seniof
West Central Regional Office I S S S
Department cf Environmental Quality

3019 Peters Creek Road

Roanoke, VA 24019

Re: Whole Effluent Toxicity Issues, VPDES
Permit No. VA0OG00281

Dear Becky:

In November 2000, Magnox Pulask! Incorporated conducted quarterly cnronic
toxicity testing in accordance with the requiremsnts of our \VPDES permit. This testing,
perfarmed using Ceriodaphnia, resulzad in a no observed effact concentration (NOEC) of
< 12.59% =affluent, with a corresponding TiJe of >8.0C. This resulted in an exczedence of
the whole effluent toxicity (WET) limit of 2.73 TUc cantained in the permit We were
surprised to observe this tevel of effiuent toxicity, especially after we had implemented
modifications to nur waste water treatment process and operations and maintenance
(G &M} manual to ensure that effluent haraness remained at > 95 mg/L, a level determined
previously to be appropriate to ehminate toxicity. Chronic toxicity testing performed
March, May and August (after the modification in was:tewater treatment grocess) resulted
in NOEC values of 100% in each test and appeared to ingicate that the process was
effectively elirninating toxicity on 3 consistent basis.

Imimediataiy upan cempletion of this test Magnox and Olver Laboratories initiatad
additional investigations to identity the cause of non-compliance and implement appropriate
corrective measures. These are summarized as follows:

i Effluent Chemical Characterization: In sonjunction with the toxicity testing, Magnox
collected samples for chemical characterizatior anc t0 MoNiTor ;avels of effluent
constituent previously Hetermined to contributa te toxicity. Eech of the four
samples used in the November foxicity testing was analyzed for conauctivity,
alkalinity, hardness, total soaium, sulfate. total recoverable cobalt, and dissolved
sobalt. The results af these analyses were compared to the results of historical
analyses performed in conjunction with prici Toxicity sesting starting in January
1999.




in the hardness level from 65 to 110 ™&/L as CaCO; was evident during the 3™ quarter

follow-up toxicity test. This had a positive influence on (1) reduction of dissolved cobalt
concentration, 8.2 to 4.2 *¥/L, and (2) increased NOEC Chronic Reproduction value to
100%.

| Test Period NOEC, % | TUc | Hardnessavy | CO,pissotved Ave.

2" QTR "ME/L as ng/L
CaCOs;

Survival 100 1.0 62 8.2
Reproduction | <12.5 >8.0 62 8.2
3" QTR
Follow-up
Survival 100 1.0 110 4.2
Reproduction | 100 1.0 110 4.2




Mo Cﬂnt_c_.ﬂ.c i i adriduiicu _..Dc_ﬁ__ LG lTiIGQITWliIiCowe Vi UL ClllUuGlilL, Walbeld i LiTe INUVITITVG)
testing was within the range observed in the three most recent previous tests.
Similarly, sodium, sulfate and conductivity were within ranges observed in previous
nontoxic effluents although total recoverable and dissolved cobalt were slightly
higher. Earlier testing indicated an optimal maximum of cobalt as 5-6 ug/L.

Process Wastewater and Production Investigation: All aspects of product
manufacturing and wastewater generation were investigated to identify differences
in production activities and wastewater streams during this test period relative to
prior test periods when the effluent was not toxic. This included examinations of
raw materials, product lines in effect at the time of testing and corresponding rates
of production, as well as general observations of staff responsible for overseeing
production.

This investigation determined that production during this period was typical and
focused on the generation of cobalt magnetite. Production rates were within typical
ranges and no new processes were initiated during this period.

In an effort to maximize resource utilization and minimize waste materials, Magnox
developed a procedure for the recycling of waste caustic. This material was
previously used in the wastewater treatment process but was redirected to the
sanitary sewer in early 2000 once the need for lime treatment was determined to
reduce effluent toxicity. The waste caustic is now used in production. For a short
period during the recycling development process and immediately prior to the
November 2000 testing, waste caustic was redirected to the wastewater treatment
system. In light of previous investigations, lime treatment was continued during this
period and minimum hardness levels were maintained as described in the O&M
Manual. It was believed that this level of treatment would effectively mitigate any
toxicity imparted due to the presence of waste caustic and any associated cobalt
absorbed solids. Implementation of the recycling process (and termination of waste
caustic discharge to the wastewater treatment system) was initiated approximately
8 days prior to the initiation of the November chronic test.

Wastewater Treatment Evaluation: In conjunction with the wastewater generation
investigations, an evaluation of the wastewater treatment process was performed to
identify any potential deficiencies that could cause or contribute to the observed
apparent toxicity. The results of this investigation indicated that the treatment
system was operating within normal parameters and there were no chemical
indicators of treatment problems. Accumulated solids in Pond No. 4, the first pond
in the treatment process, were higher than normal and some carryover of fine solids
was observed during the sampling and testing period. The clarity of the effluent
samples used in testing was less than that observed in the recent tests that
produced NOEC = 100% results. Pond clean out was scheduled upon completion
of toxicity testing. No new treatment additives or processes were in place during
this period and wastewater flows were not unusually high or low.




Ms. Becky France
January 8, 2001
Page 3

redirection of waste caustic and any associated cobalt absorbed solids to the wastewater
treatment system is a suspected source of the effluent cobalt. This is supported by the
effluent cobalt concentrations which were higher than in the most recent tests and the fact
that waste caustic was not introduced into the wastewater treatment system during the
previous three tests that resulted in NOECs of 100%. Thus, it was suspected that lime
addition rates used previously may not have been adequate for the cobalt concentrations
observed in the November testing.

Upon completion of these investigations, Magnox cleaned Pond No. 4 and performed
a follow-up test to ensure that this corrective action was effective. Waste caustic
recycling was implemented previously and will continue into the future. The follow-up test,
performed in December 2000 using 24-hour composite samples (collected manually at 4
hour intervals from a point directly upstream of the Outfall 001 weir) indicated a substantial
reduction in toxicity relative to the November test. Effluent clarity was improved and the
test produced an NOEC and corresponding TUc of 100% and 1.0, respectively. The TUc
was within permit limits and the results of this test were provided with the December 2000

discharge monitoring report.
We believed that the corrective actions put in place will further reduce any potential
for effluent toxicity. In light of recent test results, | remain available to meet with you and

other regional office staff at your convenience to discuss these issues in more detail.

As always, please do not hesitate to contact me or Lawrence Hoffman at Olver
Laboratories Incorporated should you have any questions or require additional information.

.

(i A

Carmine DiNitto

Sincerely, .

President
CAD/egl
Enclosures
ce: Mr. R. Lawrence Hoffman, Vice President, Olver Laboratories Incorporated (w/encl.)
Ms. Tammy Rogers, Compliance Auditor, Department of Environmental Quality
(w/encl.)

Mr. Robert Steele, Enforcement, Department of Environmental Quality (w/encl.)



Magnox-Pulaski, Incorporated
Cumulative Quarterly Toxicity Data Summary
Ceriodaphnia dubia Chronic Toxicity Testing (Page 1 of 3)

1EST | SAMPLE | CONDUCTIVITY | ALKALINITY | HARDNESS | OTAL SULFATE T BEC, DIESOLVED e
DATE NO. (sumbos/cm) (mg/L) (mg/L) SODIUM (mg/L) COBALT COBALT TOXICITY
¥ (mg/L.) (mg/L) (mg/L)
5/12/99 - 1 1,328 148 100 307 563 0.001 <0).001 NOEC = 100%
5/19/99 TUec= 1.0
2 1,194 108 92 231 472 0.003 <(L001 1Cy =100%
3 1,035 116 96 202 428 <0.001 <0.001
4 920 108 108 182 393 0,001 =0.001
5 1,008 116 100 149 165 <0.001 =0.001
£/09/99 - | 1.810 40 124 360 660 0.006 0.001 NOEC = 100%
8/16/99 TUe=1.0
2 1.276 114 16 254 450 0.007 0.001 1Cs5 =100%
3 1.208 114 120 236 430 0.006 0.003
4 1,113 116 112 214 400 0.003 0.001
5 1,269 116 136 221 475 0.003 0.003
11/16/99 - 1 2,420 128 156 521 971 0.0035 0.003 NOEC=12.5%
11/21/99 TUg= 8.0
: 2 1,788 138 136 355 600 0.009 0.005 1Cs = 24.6%
Noncontinuous
3 1.458 116 108 285 527 0.009 0.004
] 1,460 178 112 289 198 0.005 0.003
Testing completed on Day 5 due to sufficient hrood production in control group.
12/13/99 - | 1,419 116 108 272 510 0.011 0.007 NOEC =507
12/19/99 TUe=2.0
3 2 1,280 114 108 226 459 0.009 0.005 1C5 >100%
3 1,083 120 96 205 399 0.007 0.001
4 1,158 124 120 207 418 0.004 0.002
5 1,153 a4 120 214 432 0.003 0.001

starts quarterly sampling for new permit, effective date June 28, 1999.

61341.200
SICDINITTO 001\DESKTOPUKCUMSUM DOC

Page 1 of 2




Ceriodaphnia dubia Chronic Toxicity Testing (Page 2 of 3)

Magnox-Pulaski, Incorporated

Cumulative Quarterly Toxicity Data Summary

TEST | SAMPLE | CONDUCTIVITY | ALKALINITY | HARDNESS | JOVAL | syppATE TOF. REC, BISOLVED N
TEST o s - iy SODIUM P COBALT COBALT TOXICITY
{mg/L) {mg/L) (mg/L)
2121/00 - | 2,068 162 68 a 726 0.012 0.010 NOEC = <12.5%
2/27/00 TUe =>8.0
2 1,568 130 68 123 550 0.012 0.009 ICye <12.5%
’ 3 1.290 108 7 250 430 0.010 0.008
4 1,289 162 60 21 428 0.008 0.007
5 1,496 288 52 338 421 0.012 0.007
3/14/00 - 1 1,374 132 100 236 440 0.006 0.005 NOEC = 100%
3/20/00 Tu.= 1.0
: 2 1210 138 9% 203 433 0,005 0.003 ICas >100%
3 1,130 130 9% 215 419 0.006 0.006
4 1,033 128 112 190 381 0.004 0.004
5 593 134 116 159 m 0.003 0.003
5/22/00 - 1 2247 202 204 461 803 <0.001 <0.001 NOEC = 100%
5128/00 Tu,= 1.0
i 2 2,094 226 180 43 738 <0.001 <0.001 1Cas >100%
B 1,744 218 164 365 593 <0.001 <0.001
4 1,470 78 108 208 483 0.001 20,001
5 1.360 204 160 258 457 0.001 0.001
8/14/00 - | 1,501 220 244 22 540 <0.001 <0.001 NOEC = 100%
8/20/00 Tu,= 1.0
g 2 1,530 230 240 231 538 <0.001 0,001 ICas >100%
3 1.506 248 280 220 521 <0.001 <0.001
s 1,410 280 320 252 351 <0.001 <0.001
5 1,556 22 108 247 521 <0.001 <0.001

61341.200

SICOINITTO.00 NDESKTOFZKCUMSUM.DOC

Pape 2 of 2




Magnox-Pulaski, Incorporated
Cumulative Quarterly Toxicity Data Summary
Ceriodaphnia dubia Chronic Toxicity Testing (Page 3 of 3)

| TEST | SAMPLE | CONDUCTIVITY | ALKALINITY | HARDNESS | JOTAL | quyipate TOTREC. BS0LVED A
| DATE NO. (jtmhos/em) (mg/lL) (mg/L) SODIUM (mp/L) COBALT COBALT TOXICTTY
) (mg/L) ; {mg/L) {mg/l.)
11/13/00 - 1 2.003 172 112 360 812 0.010 0.007 NOEC = 12.5%
11/19/00 Tu.>8.0
2 2 1,878 176 116 352 738 0.010 0.006 1Cq: = 13.75%"
3 1,954 162 112 361 762 0.009 0.005
4 2,898 194 148 583 1,310 0.008 0.004
Testing completed on Day 5 due to sufficient brood production in control group.
12/15/00 - l 2,808 188 152 598 1,280 thd thd NOEC = 100%
g | 1222000 Tu.= 1.0
2 2,176 202 168 451 861 thd thd 1Ca = 100%%
3 2,145 192 156 45] 755 thd thd
1 2,155 194 160 431 678 thd thd
Effluent Samples collected at Pond No. |

S: thd = analyses in progress

61341.200

-SICDINITTO.C0NDESKTOPRZKCUMSUM DOC
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INCORPORATED

MAGNOX PULASK! INCORFORATED
F.0. DRAWER 431

PULASKI, VIRGINIA 24301 USA
TEL (703} 980-3500

FAX (703 580-3538

TELEX 265138 MAGN-UR

April 3, 2000
RI-0001
Modified Lime Treatment —“Effluent Hardness Evaluation on Chronic Toxicity™
Work Period: 3/7/00-3/17/00

AP a o0
SUMMARY

Objective

The purpose of this study was to determine if maintaining a hardness level at
Qutfall 001 of greater than 100 ™¢/L as CaCO;5 would positively influence the removal of
selected metal ions while maintaining pH and passing a Third Quarter Follow-up Chronic
loXICity test.

Resulis and Conclusions

Increased hardness levels, achieved maintaining a constant base lime flow (in
assistance to the intermittent addition of lime from the waste treatment facility), can be
associated with a decrease in the bioavailability of toxic metal ions to organisims.
Improved removal of selected metals through lime assisted flocculation and precipitation,
as well as an increase in the concentration of calcium ions, has proven to reduce the
toxicity of specific metal ions which may be present in the effluent stream. Using
historical effluent hardress and toxicity data, a hardness range of 100 to 125 "#/L as
CaCO; was set as the target for minimization of available toxic metal ions, particularly
cobalt. The hardness level range achieved over a testing period of one week was 97.5 to
126.5 ™¥/L as CaCO;. Effluent hardness levels were measured at approximately two hour
intervals by the Magnox staff over the entire testing period. Maximum flow of a 10 wi%
solution of Ca(OH), used was 0.80 gpm added to the existing waste treatment mixing pit
pH was monitored during the testing period and remained within the permit limiis of 6 to
9 at Outfall 001 Toxicity testing (Ceriodaphnia dubia survival and reproduction test)
conducted at Olver Laboratories during the sampling period resulted in an NOEC of
100% and TU, of 1.0 for both survival and reproduction. Metal ions, due to an increase in
hardness, specifically cobalt, were sufficiently reduced to non-toxic levels




Introduction

The wastewater treatment facilities at Magnox, Inc. are operated in accordance
with the DEQ-approved Waste Treatment Facility Operations and Maintenance Manual
This manual has been kept up to date as referred to in the March 2000 DEQ inspection
report. In summary, the wastewater treatment processes include polymer addition to
promote coagulation, lime addition to maintain optimum pH, solids removal by settling,
and final pH adjustment using carbon dioxide. To date, lime slurry has been
automatically controlled to adjust pH for optimum flocculation and precipitation
according to the guidelines described in Section 4.2 of the Operations and Maintenance
Manual.

Magnox continues to be environmentally aware of its effluent system activities,
and continuously monitors effluent quality. However Magnox recently exceeded the
VPDES permit wet limit during the second quarter toxicity test with a non-continuous
dose response. Follow-up testing performed within one month of the second quarter test
resulted in compliance with the effluent wet limit. Unexpectedly, the third quarterly
toxicity test also exceeded the permit wet limit. A review of historical effluent test data
showed that Magnox has typically shown compliance (with successful completion of the
Ceriodaphnia dubia survival and reproduction test) when moderately hard effluent
hardness levels were realized. Magnox, in keeping with its Environmental Policy,
intends to take a proactive approach to remediate this non-compliance issue. It is known
from historical testing, performed during the expired Consent Order TRE program, that
treatment with lime is effective for the removal of metal ions, specifically cobalt.

Currently the Magnox lime treatment system is designed to maintain a pH in the waste
treatment mixing pit of 10.8 to 11.5. Intermittent flow of lime from the pH control system
results in fluctuations of hardness levels in the effluent stream. In an effort to better
control effluent hardness, magnox initiated a two week testing program to establish lime
feed rates necessary to maintain desired hardness levels and to determine the effects of
increased hardness on effluent toxicity. The specific objectives of this program
included:

(1) establishing lime addition rates by comparing actual vs. calculated effluent hardness
values during the first week;

(2) improving the control of lime slurry addition to maintain a hardness level within the
range of 100 to 125 ™¥/L as CaCOs during the second week testing period; and

(3) evaluating the effects of increased hardness and improved hardness control on
effluent toxicity by conducting a chronic toxicity test during the second week.

This report summarizes the procedures and results of this testing.



Discussion of Results

Determination of the characteristic curve for the manual valve ( %4” Apollo brass
ball valve) operated for the addition of lime slurry flow to waste treatment mix pit was
accomplished by timed weights of flow at predetermined valve settings (as % of full
flow). The characteristic curve for the valve, as % of flow versus % valve opening based
on 11.9 gpm of lime slurry as 100% flow, is shown in Figure 1. From Figure 1, timed
mass trials are represented as single data points, and the curve represents an
approximation of the equal-percentage characteristic of the ball valve. Due to the critical
nature of minimization of error between the expected lime slurry flow rate (determined
from the curve) and the actual flow rate. each lime slurry flow rate into the waste
treatment mix pit was checked with a timed mass trial for determination of flow rate.
Therefore the characteristic curve was used only as a guideline for determining the flow
rate of lime slurry into the waste treatment mix pit.

With regards to an expected hardness level at the Outfall based on an input of
Ca®" ions at the waste treatment mix pit, an approximation of 50% of Ca”" added was
expected to be found as CaCOs in Outfall. This approximation was made to initially give
a rough estimate of the amount of lime slurry flow needed to effect a response in
hardness levels. Lime slurry flow rate, (Ib lime slurry/sec), and effluent flow rate (gpm)
were the variables used to estimate the expected amount of CaCOs at the Outfall. (Refer
to Appendix A for sample calculations.)

The additional lime slurry flow rate (hereafter referred to as flow) into the waste
treatment mix pit began on Tuesday, March 7" at 8 AM and continued, intermittently,
until Friday, March 17" at 6 AM. Sampling of the Outfall, sample point 001, into Peak
Creek was done from 8 AM Tuesday, March 7" to 10 AM Friday, March 17" in order to
test for hardness levels, expressed as ™#/L as CaCOj. 0.5 L samples were taken once
approximately every 2 hours, with some exceptions, and each sample was titrated to
determine the hardness level. (Refer to Appendix B for hardness titration procedure.)
Figure 2 depicts lime flow as gpm x 200 and also illustrates the hardness levels of the
Outfall in relation to the anticipated hardness range (100 to 125 ™/L CaCOs) targeted for
the testing period.

An explicit function describing hardness level based on flow was not developed
from the first week of lime addition testing for use during the second week. Rather.
implicit flow strategies were developed based on the results of the first week and
responses of hardness to flow changes during the second week. (An assumed six hour
residence time for flow through the pond system was used for correlating additional lime
flow to hardness level.)

From Figure 2, a sustained flow of 190 units (equivalent to 0.95 gpm) for a
period of 10 hours from 8 AM to 6 PM on Thursday, March 9" resulted in an increase of
approximately 100 "/L as CaCOs (hereafter referred to as ppm) over a 28-hour period.
Thus a flow of 0.95 gpm for 10 hours, followed by 18 hours of no flow, resulted in a
hardness rate increase of 3.6 ppm/hr, over a 28-hour period. Without considering other

T



dependent variables within the dynamics of the pond system and its effect on hardness,
we can assume that at higher flow rates for sustained intervals of time. a cumulative
effect on hardness can be expected. Therefore, flow rates within this high range (0.75 to
1.0 gpm) sustained for more than four hours will be considered detrimental to controlling
hardness, within a given range at the Outfall. Continued observation of hardness rate
change showed a slightly lower hardness rate decrease of roughly 3 ppm/hr, until flow
dosing began at 6 AM Sunday, March 12", Lowered dosing with flows averaging 80
units (equivalent to 0.4 gpm) with a range of 0 to 160 units (equivalent to 0.8 gpm) from
6 AM Sunday, March 12" to 6 AM Friday, March 17" over lowered sustained intervals
of time (average of 2 to 4 hours of sustained flow, with 2 maximum of 10 hours sustained
flow from 10 AM to 8 PM Tuesday, March 14™) were administered to effect a gradual
increase in hardness levels, up to the desired range of 100 to 125 ppm, for the week of the
testing period. Over the testing period, initially higher flow rates (50 to 160 units from
Figure 2, equivalent to 0.25 to 0.8 gpm) were allowed to decline over time to compensate
for the apparent cumulative effect that the flow exhibits on hardness levels at the OQutfall.
Therefore an implicit strategy for controlling hardness within the specified range was
developed specific to the testing period.

Based on the theoretical and actual test data, a lime slurry flow of approximately
0.25 gpm was established as the minimum additional flow necessary to maintain a
hardness level of >95 ™&/L in Qutfall 001.. Contribution of this additional lime is
expected to give a hardness level increase of 35 /L as CaCO; to the effluent stream.

As observed on the pH recorder at the waste treatment pit, increased cycling
fluctuations indicated a small influence of the additional lime slurry on the effectiveness
of the pH control system of the mix pit, but the integrity of the control system was not
violated based on the additional flow only. The effect of the additional lime slurry flow
on control of pH from the waste treatment pit was observed for the additional flow period
of 11 days. The additional lime flow can help to bring pH of effluent up to the optimum
flocculent pH range in instances of low pH in the waste stream into the mix pit due to the
time lag of the controller.

Conclusions and Recommendations

The effect of lime addition to increase hardness levels allows for an increase in
the Ca™" ion concentration and improves the overall removal of selected metals by
assisting in flocculation and precipitation. It is proposed that Magnox add additional lime
to the existing lime treatment system which will allow for a minimum hardness level of
95 ™¥/L as CaCOj at the Outfall and subsequent removal of toxic metal ions, particularly
cobalt. A 10 wt% lime solution at an addition rate of approximately 0.25 gpm to the
waste treatment mixing pit was determined to give a minimum target hardness level
while maintaining Outfall 001 pH compliance. This lime slurry flow rate is recommended
to keep a hardness level above 95 ™¥/L as CaCO; and to improve the effectiveness of
toxic metal ions removal. A correlation between the average hardness levels from the 2™
and the 3" quarter follow-up toxicity test can be made with average dissolved cobalt
concentrations and NOEC values for the two test periods (see table below). An increase
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NPDES PERMIT RATING WORK SHEET

Regular Addition

DiscretionaryAddition

VPDES NO. _ VA0000281 . Score change, but no status change
_ Deletion

Facility Name:_Nanochemonics Holdings, LL.C

City: Pulaski. Virginia

Receiving Water:_Peak Creek

Reach Number:

Is this facility a steam electric power plant (SIC=4911) with one or more Is this permit for a municipal separate storm sewer serving a population
of the following characteristics? greater than 100,000?

1. Power output 500 MW or greater (not using a cooling pond/lake) N

2. A nuclear power plant Y ES: score is 700 (stop here)

3. Cooling water discharge greater than 25% of the receiving stream's NO (continue)

'Zj) 10 flow rate
L) YES: score is 600 (stop here) [} NO (continue)

FACTOR 1: Toxic Pollutant Potential
PCS SIC Code: ) Primary SIC Code:_ 2816 Other SIC Codes:
Industrial Subcategory Code: 00 (Code 000 if no subcategory)

Determine the Toxicity potential from Appendix A. Be sure to use the TOTAL toxicity potential column and check one)

Toxicity Group Code Points Taxicity Group Code  Points Toxicity Group Code  Points
[ Noprocess
WRSIS s 0 0 03 3 15 & 7. 7 35
01, | 5 4, 4 20 0s. 8 40
a2 2 10 Os. 5 25 [19. 9 45
Je=g .
.6. 6 30 L1 10. 10 50

Code Number Checked: 6

Total Points Factor 1:__30

FACTOR 2: Flow/Stream Flow Volume (Complete either Section A or Section B; check only one)

Section A || Wastewater Flow Only Considered Section B [ Wastewater and Stream Flow Considered
Wastewater Type Code Points Wastewater Type  Percent of instream Wastewater Concentration
(See Instructions) (See Instructions)  at Receiving Stream Low Flow
Typel: Flow <3 MGD 11 0
Flow 5to 10 MGD 12 10 Code Points
Flow > 10 to 50 MGD | 13 20
Flow > 50 MGD 14 30 Type I/111: <10 % I 41 0
Typell: Flow <1 MGD ] 21 10 10 % to <50 % 42 10
Flow 1to 5 MGD 8] 22 20
Flow > 5 to 10 MGD 23 30 > 50 % 43 20
Flow > 10 MGD 24 50
Type II; Flow < 1 MGD 31 0 Type I < 10 % 51 0
Flow 1 to 3 MGD 32 10
Flow > 5 to 10 MGD 33 20 10 % to <50 % [ | 52 20
Flow > 10 MGD ' 34 30
> 50 % 53 30

Code Checked from Section A or B: _ 52
Total Points Factor 2: __20



FACTOR 3: Conventional Pollutants VPDES NO: VA0000281

fonly when limited by the permii)

A. Oxygen Demanding Pollutant: (check one) LI'sop [ con [ Other:
Code Points
Permit Limits: (check one) < 100 Ibs/day 1 0
| 100 to 1000 Ibs/day 2 5
> 1000 to 3000 Ibs/day 3 15
> 3000 Ibs/day 4 20
Code Checked: NA
Points Scored: _0___
B. Total Suspended Solids (TSS)
Code Points
Permit Limits: (check one) [l < 100 Ibs/day | 0
i 100 to 1000 Ibs/day 2 5
I = 1000 to 5000 Ibs/day 3 15
= 5000 Ibs/day 4 20
Code Checked:  NA
o Points Scored: 0
C. Nitrogen Pollutant: (check one) ! Ammonia [ Other;
Nitrogen Equivalent Code Points
Permit Limits: (check one) ! <300 Ibs/day | 0
300 to 1000 Ibs/day 2 5
> 1000 to 3000 Ibs/day 3 15
> 3000 Ibs/day 4 20

Code Checked: NA
Points Scored: __ 0

Total Points Factor3: ()

FACTOR 4: Public Health Impact

Is there a public drinking water supply located within 30 miles downstream of the effluent discharge (this includes anv body of water to which the receiving
water is a tributary)? A public drinking water supply may include infiltration galleries, or other methods of convevance that ultimately get water from the
above referenced supply.

. YES (If yes, check toxicity potential number below)

[ NO (If no. go to Factor 5)

Determine the human health toxicity potential from Appendix A. Use the same SIC code and subcategory reference as in Factor 1. (Be sure to use the human
health toxicity group column ' check one below)

Toxicity Group Code Points Toxicity Group Code Points Toxicity Group Code Points

[ No process - .

waste streams 0 0 il e 3 3 0 LT 7 15

T I 0 4. 4 0 Os. 8 20

L2 2 0 s 5 5 O 9 25
l 6. 6 10 1o, 10 30

Code Number Checked: 6

Total Points Factor 4:_10



FACTOR 5: Water Quality Factors

A.

VPDES NO. VA0000281

Is (or will) one or more of the effluent discharge limits based on water quality fuctors of the receiving stream (rather than technology-based federal

effluent guidelines, or technology-based state effluent guidelines), or

has a wasteload allocation been assigned to the discharge:

Code Points
. Yes | 10
0 No 2 0

Is the receiving water in compliance with applicable water quality standards for pollutants that are water quality limited in the permit?

Code Points

U Yes 1 0

) No 2 5

Does the effluent discharged fram this facility exhibit the reasonable potential to violate water quality standards due to whole effluent toxicity?

Code Points
. Yes 1 10
0 No 2 0
Code Number Checked: A | B2 Cc1
Points Factor 5: Al +BS +C_10 = 25 TOTAL

FACTOR 6: Proximity to Near Coastal Waters

Base Score: Enter flow code here (from Factor 2):__32
Check appropriate facility HPRI Code (from PCS):

HPRIE Code HPRI Score

O 1 | 20
0 2 2 0
L 3 3 30
! 4 4 0
5 5 20

HPRI code checked:

Base Score: (HPRI Score) 0 X (Multiplication Factor) _ 0.30

B. Additional Points |- NEP Program
For a facility that has an HPRI code of 3, does
the facility discharge to one of the estuaries
enrolled in the National Estuary Protection
(NEP) program (see instructions) or the
Chesapeake Bay?

- Code Points
o Yes 1 10
. No 2 0

Code Number Checked:

Points Factor6: A0 + B0 +C_0 = 0 TOTAL

Enter the multiplication factor that corresponds to the flow code: 0,301

Flow Code Multiplication Factor
11,31, or 41 0.00
12.32. or 42 0.05
13.33. 0r 43 0.10
14 or 34 0.15
21 or 51 0.10
22 or52 0.30
23 or 53 0.60
24 1.00

= _ 0 (TOTAL POINTS)

C. Additional Points | Great Lakes Area of Concern
For a facility that has an HPRI code of 5, does the facility
discharge any of the pollutants of concern into one of the
Great Lakes' 31 areas of concern (see Instructions)

Code Points

Yes 1 10
No 2 0



SCORE SUMMARY

Factor Description

Toxic Pollutant Potential
Flows/Streamflow Volume
Conventional Pollutants
Public Health Impacts
Water Quality Factors

oA o de L b

Proximity to Near Coastal Waters
TOTAL (Factors 1 through 6)

VPDES NO. _VA0000281

Total Points

e B 18

o 12 I3

7

S1. Is the total score equal to or greater than 807 Ul Yes (Facility is a major) . No

§2. If the answer to the above questions is no. would you like this facility to be a discretionary major?

lNo

1 Yes (Add 500 points to the aboye score and provide reason below:

Reason:

NEW SCORE: _85
OLD SCORE: _80

Becky L. France
Permit Reviewer's Name

(540 ) 562-6700
Phone Number

3y/og”

Date
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PUBLIC NOTICE - Environmental Permit

PURPOSE OF NOTICE: To seek public comment on a draft permit from the Department of Environmental Quality that
will allow the release of treated wastewater and storm water into a water body in Pulaski County.

PUBLIC COMMENT PERIOD: 30 days following the public notice issue date; comment period ends 4:30 pm of last day
PERMIT NAME: Virginia Pollutant Discharge Elimination System Permit — Industrial Wastewater and Storm Water;
issued by DEQ. under the authority of the State Water Control Board

APPLICANT NAME, ADDRESS AND PERMIT NUMBER : Nanochemonics Holdings. LLC, 1 Magnox Drive, Pulaski,
VA 24301, VA000028 |

FACILITY NAME AND LOCATION: Nanochemonics Holdings, LLC, 4 Magnox Drive, Pulaski, VA 24301

PROJECT DESCRIPTION: Nanochemonics Holdings, LLC has applied for a reissuance of a private permit for
Nanochemonics in Pulaski County, Virginia. This permit will supercede the previous VPDES permit number VA0000281.
The applicant proposes to release storm water and industrial process water at a rate of 0.93 MGD into a water body. The
applicant proposes to release the treated industrial wastewater and storm water into Peak Creek in Pulaski in the Peak
Creek watershed (VAW-L17R). A watershed is the land area drained by a river and its incoming streams. The permit will
limit the following pollutants to amounts that protect water quality: solids, toxic pollutants, metals, temperature.

HOW TO COMMENT AND/OR REQUEST A PUBLIC HEARING: DEQ accepts comments and requests for public
hearing by e-mail, fax, or postal mail. All comments and requests must be in writing and be received by DEQ during the
comment period. Submittals must include the names, mailing addresses ,and telephone numbers of the
commenter/requester and of all persons represented by the commenter/requester. A request for public hearing must also
include: 1) The reason why a public hearing is requested. 2) A brief, informal statement regarding the nature and extent of
the interest of the requester or of those represented by the requestor. including how and to what extent such interest would
be directly and adversely affected by the permit. 3) Specific references, where possible, to terms and conditions of the
permit with suggested revisions. DEQ may hold a public hearing, including another comment period. if public response is
significant and there are substantial, disputed issues relevant to the permit.

CONTACT FOR PUBLIC COMMENTS, DOCUMENT REQUESTS, AND ADDITIONAL INFORMATION:

NAME: Becky L. France; ADDRESS: Virginia Department of Environmental Quality, West Central Regional Office, 3019
Peters Creek Road, Roanoke, VA 24019-2738: PHONE: (540) 562-6700: E-MAIL ADDRESS: blfrance(@deq.virginia.gov:
FAX: (540) 562-6725. The public may review the drat permit and application above by appointment.
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Revised 2/2003
State “FY2003 Transmittal Checklist” to Assist in Targeting
Municipal and Industrial Individual NPDES Draft Permits for Review

Part |. State Draft Permit Submission Checklist

In accordance with the MOA established between the Commonwealth of Virginia and the United States
Environmental Protection Agency, Region Ill, the Commonwealth submits the following draft National
Pollutant Discharge Elimination System (NPDES) permit for Agency review and concurrence.

Facility Name: Nanochemonics Holdings, LLC

NPDES Permit Number: VAQ0000281

Permit Writer Name: Becky L. France

Date: 3/17/08

Major [ X ] Minor [ ] Industrial [ X ] Municipal [ ]

I.A. Draft Permit Package Submittal Includes: Yes No | N/A

1. Permit Application?

2. Complete Draft Permit (for renewal or first time permit — entire permit,
including boilerplate information)?

Copy of Public Notice?

Complete Fact Sheet?

A Priority Pollutant Screening to determine parameters of concern?

“ X | A K® X X

A Reasonable Potential analysis showing calculated WQBELs?

Dissolved Oxygen calculations? X

>

Whole Effluent Toxicity Test summary and analysis?

©|lo|(N|o|o|slw

Permit Rating Sheet for new or modified industrial facilities?

I.B. Permit/Facility Characteristics Yes No | N/A

1. Is this a new, or currently unpermitted facility? X

2. Are all permissible outfalls (including combined sewer overflow points, non-
process water and storm water) from the facility properly identified and X
authorized in the permit?

3. Does the fact sheet or permit contain a description of the wastewater
treatment process?




I.B. Permit/Facility Characteristics — cont. (FY2003) Yes No | N/A

4. Does the review of PCS/DMR data for at least the last 3 years indicate X
significant non-compliance with the existing permit?

| 5. Has there been any change in streamflow characteristics since the last permit X

was developed?

6. Does the permit allow the discharge of new or increased loadings of any X
pollutants?

7. Does the fact sheet or permit provide a description of the receiving water
body(s) to which the facility discharges, including information on low/critical X
flow conditions and designated/existing uses?

8. Does the facility discharge to a 303(d) listed water?
a. Has a TMDL been developed and approved by EPA for the impaired water?
b. Does the record indicate that the TMDL development is on the State priority X

list and will most likely be developed within the life of the permit?
c. Does the facility discharge a pollutant of concern identified in the TMDL or X
303(d) listed water?

9. Have any limits been removed, or are any limits less stringent, than those in X
the current permit?

10. Does the permit authorize discharges of storm water? X

11. Has the facility substantially enlarged or altered its operation or substantially
increased its flow or production? Maximum 30 day average higher on X
application

12. Are there any production-based, technology-based effluent limits in the X
permit?

13. Do any water quality-based effluent limit calculations differ from the State’s X
standard policies or procedures?

14. Are any WQBELs based on an interpretation of narrative criteria? X

15. Does the permit incorporate any variances or other exceptions to the State’s X
standards or regulations?

16. Does the permit contain a compliance schedule for any limit or condition? X

17. Is there a potential impact to endangered/threatened species or their habitat X
by the facility’s discharge(s)?

18. Have impacts from the discharge(s) at downstream potable water supplies X
been evaluated?

19. Is there any indication that there is significant public interest in the permit X
action proposed for this facility?

20. Have previous permit, application, and fact sheet been examined? X




Part Il. NPDES Draft Permit Checklist (FY2003)

Region Ill NPDES Permit Quality Checklist — for POTWs
(To be completed and included in the record only for POTWS)

IlLA. Permit Cover Page/Administration

Yes

No

1. Does the fact sheet or permit describe the physical location of the facility,
including latitude and longitude (not necessarily on permit cover page)?

2. Does the permit contain specific authorization-to-discharge information (from
where to where, by whom)?

II.B. Effluent Limits — General Elements

Yes

No

1. Does the fact sheet describe the basis of final limits in the permit (e.g., that a
comparison of technology and water quality-based limits was performed, and
the most stringent limit selected)?

2. Does the fact sheet discuss whether “antibacksliding” provisions were met for
any limits that are less stringent than those in the previous NPDES permit?

II.C. Technology-Based Effluent Limits (POTWs)

Yes

No

N/A

1. Does the permit contain numeric limits for ALL of the following: BOD (or
alternative, e.g., CBOD, COD, TOC), TSS, and pH?

2. Does the permit require at least 85% removal for BOD (or BOD alternative)
and TSS (or 65% for equivalent to secondary) consistent with 40 CFR Part
1337

T

«««««

a. If no, does the record indicate that application of WQBELSs, or some other
means, results in more stringent requirements than 85% removal or that an
exception consistent with 40 CFR 133.103 has been approved?

3. Are technology-based permit limits expressed in the appropriate units of
measure (e.g., concentration, mass, SU)?

4. Are permit limits for BOD and TSS expressed in terms of both long term (e.g.,
average monthly) and short term (e.g., average weekly) limits?

5. Are any concentration limitations in the permit less stringent than the
secondary treatment requirements (30 mg/l BODS5 and TSS for a 30-day
average and 45 mg/l BODS and TSS for a 7-day average)?

a. If yes, does the record provide a justification (e.g., waste stabilization pond,
trickling filter, etc.) for the alternate limitations?

II.D. Water Quality-Based Effluent Limits

Yes

No

N/A

1. Does the permit include appropriate limitations consistent with 40 CFR
122.44(d) covering State narrative and numeric criteria for water quality?

2. Does the fact sheet indicate that any WQBELSs were derived from a completed
and EPA approved TMDL?




II.D. Water Quality-Based Effluent Limits — cont. (FY2003)

Yes

No | N/A

3. Does the fact sheet provide effluent characteristics for each outfall?

4. Does the fact sheet document that a “reasonable potential” evaluation was
performed?

a. If yes, does the fact sheet indicate that the “reasonable potential” evaluation
was performed in accordance with the State's approved procedures?

b. Does the fact sheet describe the basis for allowing or disallowing in-stream
dilution or a mixing zone?

¢. Does the fact sheet present WLA calculation procedures for all pollutants
that were found to have “reasonable potential”?

d. Does the fact sheet indicate that the “reasonable potential” and WLA
calculations accounted for contributions from upstream sources (i.e., do
calculations include ambient/background concentrations)?

e. Does the permit contain numeric effluent limits for all pollutants for which
“‘reasonable potential” was determined?

5. Are all final WQBELSs in the permit consistent with the justification and/or
documentation provided in the fact sheet?

6. For all final WQBELs, are BOTH long-term AND short-term effluent limits
established?

7. Are WQBELs expressed in the permit using appropriate units of measure
(e.g., mass, concentration)?

8. Does the record indicate that an “antidegradation” review was performed in
accordance with the State’s approved antidegradation policy?

IILE. Monitoring and Reporting Requirements

Yes

No N/A

1. Does the permit require at least annual monitoring for all limited parameters
and other monitoring as required by State and Federal regulations?

a. If no, does the fact sheet indicate that the facility applied for and was
granted a monitoring waiver, AND, does the permit specifically incorporate
this waiver?

i
=

2. Does the permit identify the physical location where monitoring is to be
performed for each outfall?

3. Does the permit require at least annual influent monitoring for BOD (or BOD
alternative) and TSS to assess compliance with applicable percent removal
requirements?

4. Does the permit require testing for Whole Effluent Toxicity?

ILF. Special Conditions

Yes

No | N/A

1. Does the permit include appropriate biosolids use/disposal requirements?

| 2. Does the permit include appropriate storm water program requirements?




Il.LF. Special Conditions — cont. (FY2003) Yes

No

N/A

3. If the permit contains compliance schedule(s), are they consistent with
statutory and regulatory deadlines and requirements?

4. Are other special conditions (e.g., ambient sampling, mixing studies, TIE/TRE,
BMPs, special studies) consistent with CWA and NPDES regulations?

5. Does the permit allow/authorize discharge of sanitary sewage from points
other than the POTW outfall(s) or CSO outfalls [i.e., Sanitary Sewer Overflows
(SSOs) or treatment plant bypasses]?

6. Does the permit authorize discharges from Combined Sewer Overflows
(CS0s)?

a. Does the permit require implementation of the “Nine Minimum Controls"?

b. Does the permit require development and implementation of a “Long Term
Control Plan"?

c. Does the permit require monitoring and reporting for CSO events?

=~

Does the permit include appropriate Pretreatment Program requirements?

I.G. Standard Conditions Yes

No

N/A

1. Does the permit contain all 40 CFR 122.41 standard conditions or the State
equivalent (or more stringent) conditions?

e
e
e

List of Standard Conditions — 40 CFR 122.41

Duty to comply Property rights Reporting Requirements

Duty to reapply Duty to provide information Planned change

Need to halt or reduce activity Inspections and entry Anticipated noncompliance

not a defense Monitoring and records Transfers
Duty to mitigate Signatory requirement Monitoring reports

Proper O & M Bypass Compliance schedules

Permit actions Upset 24-Hour reporting

Other non-compliance

2. Does the permit contain the additional standard condition (or the State
equivalent or more stringent conditions) for POTWs regarding notification of
new introduction of pollutants and new industrial users [40 CFR 122.42(b)]?




Part Il. NPDES Draft Permit Checklist (FY2003)

Region Il NPDES Permit Quality Review Checklist — For Non-Municipals
(To be completed and included in the record for all non-POTWSs)

IILA. Permit Cover Page/Administration

Yes

No

5

Does the fact sheet or permit describe the physical location of the facility,
including latitude and longitude (not necessarily on permit cover page)?

X

2. Does the permit contain specific authorization-to-discharge information (from

where to where, by whom)?

X

I.B. Effluent Limits — General Elements

Yes

No

N/A

0

Does the fact sheet describe the basis of final limits in the permit (e.g., that a
comparison of technology and water quality-based limits was performed, and
the most stringent limit selected)?

| 2. Does the fact sheet discuss whether “antibacksliding” provisions were met for

any limits that are less stringent than those in the previous NPDES permit?

I.C. Technology-Based Effluent Limits (Effluent Guidelines & BPJ)

Yes

No

N/A

1.

Is the facility subject to a national effluent limitations guideline (ELG)?

a. If yes, does the record adequately document the categorization process,
including an evaluation of whether the facility is a new source or an existing
source?

b. If no, does the record indicate that a technology-based analysis based on
Best Professional Judgement (BPJ) was used for all pollutants of concern
discharged at treatable concentrations?

For all limits developed based on BPJ, does the record indicate that the limits
are consistent with the criteria established at 40 CFR 125.3(d)?

Does the fact sheet adequately document the calculations used to develop
both ELG and /or BPJ technology-based effluent limits?

For all limits that are based on production or flow, does the record indicate that
the calculations are based on a ‘reasonable measure of ACTUAL production”
for the facility (not design)?

Does the permit contain “tiered” limits that reflect projected increases in
production or flow?

a. If yes, does the permit require the facility to notify the permitting authority
when alternate levels of production or flow are attained?

Are technology-based permit limits expressed in appropriate units of measure
(e.g., concentration, mass, SU)?




N/A |

Il.C. Technology-Based Effluent Limits (Effluent Guidelines & BPJ) — cont. Yes No
7. Are all technology-based limits expressed in terms of both maximum daily, X
weekly average, and/or monthly average limits?
8. Are any final limits less stringent than required by applicable effluent X
limitations guidelines or BPJ? L
11.D. Water Quality-Based Effluent Limits Yes No | N/A
1. Does the permit include appropriate limitations consistent with 40 CFR X
122.44(d) covering State narrative and numeric criteria for water quality?
2. Does the record indicate that any WQBELSs were derived from a completed X
and EPA approved TMDL?
3. Does the fact sheet provide effluent characteristics for each outfall? X .
4. Does the fact sheet document that a “reasonable potential’ evaluation was X :
performed?
a. If yes, does the fact sheet indicate that the “reasonable potential” evaluation X
was performed in accordance with the State's approved procedures?
b. Does the fact sheet describe the basis for allowing or disallowing in-stream X
dilution or a mixing zone?
c. Does the fact sheet present WLA calculation procedures for all pollutants X
that were found to have “reasonable potential"?
d. Does the fact sheet indicate that the “reasonable potential" and WLA
calculations accounted for contributions from upstream sources (i.e., do X
calculations include ambient/background concentrations where data are
available)?
e. Does the permit contain numeric effluent limits for all pollutants for which X
‘reasonable potential” was determined?
5. Are all final WQBELSs in the permit consistent with the justification and/or X
documentation provided in the fact sheet?
6. For all final WQBELSs, are BOTH long-term (e.g., average monthly) AND short-
term (e.g., maximum daily, weekly average, instantaneous) effluent limits X
established?
7. Are WQBELSs expressed in the permit using appropriate units of measure X
(e.g., mass, concentration)?
8. Does the fact sheet indicate that an “antidegradation” review was performed in X
accordance with the State's approved antidegradation policy?
FY2003




ILE. Monitoring and Reporting Requirements (FY2003) Yes = No @ NI/A
1. Does the permit require at least annual monitoring for all limited parameters? X
a. If no, does the fact sheet indicate that the facility applied for and was
granted a monitoring waiver, AND, does the permit specifically incorporate X
this waiver?
2. Does the permit identify the physical location where monitoring is to be X
performed for each outfall?
3. Does the permit require testing for Whole Effluent Toxicity in accordance with X
the State's standard practices?
ILF. Special Conditions Yes | No | N/A
1. Does the permit require development and implementation of a Best X :
Management Practices (BMP) plan or site-specific BMPs? SWPPP
a. If yes, does the permit adequately incorporate and require compliance with X
the BMPs?
2. Ifthe permit contains compliance schedule(s), are they consistent with X |
statutory and regulatory deadlines and requirements?
3. Are other special conditions (e.g., ambient sampling, mixing studies, TIE/TRE, X
BMPs, special studies) consistent with CWA and NPDES regulations?
II.G. Standard Conditions Yes No | N/A
1. Does the permit contain all 40 CFR 122.41 standard conditions or the State X -
equivalent (or more stringent) conditions?
List of Standard Conditions — 40 CFR 122.41
Duty to comply Property rights Reporting Requirements
Duty to reapply Duty to provide information Planned change
Need to halt or reduce activity Inspections and entry Anticipated noncompliance
not a defense Monitoring and records Transfers
Duty to mitigate Signatory requirement Monitoring reports
Proper O & M Bypass Compliance schedules
Permit actions Upset 24-Hour reporting

Other non-compliance

2. Does the permit contain the additional standard condition (or the State
equivalent or more stringent conditions) for existing non-municipal dischargers
regarding pollutant notification levels [40 CFR 122.42(a)]?

X




Partlll. Signature Page (FY2003)

Based on a review of the data and other information submitted by the permit applicant, and the draft permit
and other administrative records generated by the Department/Division and/or made available to the
Department/Division, the information provided on this checklist is accurate and complete, to the best of my
knowledge.

Name Becky L. France

Title Environmental Engineer Senior
Signature Mﬁﬁw
Date 3/17/08




